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Mistakes in InuKlint; ean be mighty expeustvc, and so planning might require several 
months or even a vear. in platming it is advisable to use the professional services ot a 
realtor, surveyor, architect, lawvcr. banker, and building contractor. 

Another good source o\ help ean come through family, friends, and neighbors, based on 
personal experience. I'hese non professionals rshould not be overlooked, as \ ou can protit 
bv their mistakes. 
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First, vour design or layout should consider the basic needs that everyone has. What are 
basic needs*^' To answer this question let us examine your daily routine. 

1. Y(3U eat YOU need a cooking and eating area. 
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Answer 

A buildiiiu code i.^ .1 set ot wrutcn rules and rcttulations that control the metiiods of 
construction and iiKiterials. It sets fc^rth the rules tliat determine the size. shape» and 
composition of materials^ plus accepted methods of construction at all stages. The 
code specifies the size and spacing of framing members and all the materials attached. 
Ihe code presents a fninifuutfi standard for all houses in the community: however^ 
vou may exceed the standards or improve the quality. 
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A Message from FrofesMjr Kool Rock 

This pack of science lessons is vsrritten and dedicated, to the forgotten persons called 
students. That's ri^ht. fofffotten jn'rsor.s - because everybody keeps saying that school 
shouH be fun. but nobody does anything dho'^t it. 

Welh this pack of lessons is different, because it goes easy on the science facts by 
throwing in some fiction, humor, and cartoons. Don't let this mixture shake your tree, 
because whether vou are an A. B. or C student - or just a friendly guest - you will be 
.ibic to separate the facts from tlie fiction. 

There is alwjvs a small, vicious group of persons who are ''agin" book-learning and who 
like to hum books. These are the folks that say '"O.K. it's different - but who needs iti^" 
Veil. \'ni ixiol burning ?mart alecks, let me tell you who needs it. 

Everv'bodv needs it! The building industry is the largest single .h(histry in the l.nited 
States and employs mou persons than any other. The Building Industry involves the 
mining, manufacturing, and processing of every product under the sun. Advertismg. 
product sales, real estate, manufacturing, distribution, transportation, and you name it - 
depend directly or indirectly on the buildmg industry. Thus, your chances of being 
emplcjyed directly or indirectly in the building industry are excellent. So the folks that 
kru^ck it lack some smarts. 

U'hat*s the largest single investment that you w-ill probably nuke in your lifetime? A heap 
of metal with four on the n(;or' Wrong. You can snap up a car by trading a few 
seashells. bottle caps, or a ust:d guitar. Your very own pad will probably stirt at $30,000 
and by the time you reach the last lesson, inflation may change it to $40,000. 

Suppose you never buy, build, or live in a house or apartment, but you prefer caves - 
can you still use the science Icssonsl' Yup, you will still need science to heat your cave, 
supply power for your electric guitar, provide lights so you v/on't step on a snake, and 
even pump water. Even if you don't drink water, you will need at least a few drops to 
unglue your eyelids so you can dodge thr bats. You say that youVc still not 
convinced? 

Well, read the lessons anyway How can you intelligently hate something you don't really 
know about? There is nothing worse than a person who hates something without a good 
cause. Remember that everybody today needs a cause. So if you ain\- got z good cause, 
use this liandy package. 

(P.S. You r-ally didn't expect a pack of lessons f)n cave-building did ya?) 

Professor Kool Rock 
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LNIT M - PLANS 



Importance of Planning - Ten Important Factors 
Objective: 



Lesson 1(A) 



At the end of thi^ lesson the student will understand ten important factors in planning to 
l)iii)d a house. 

Related In format ion. 




Many, manv years aj^u. before shoes and sneakers were invented, nobody worried about 
planning tu build a lioust. Finding; a cave to hide in was the big thing before some 
dinosaur or monster snapped you up. 





Then science stepped in and underarm deodorants and monster repellents came on the 
scene. Now. man could safely leave Ins cave and really plan his pad. That's what this 
icsson is all about platining a pad. 

The best piece of advice in planning a house is to have a notebook and keep a record of 
''do's'* and "di)n*ts'\ The following are some important questions you should consider in 
planning a house. 
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Bc-causc . . . .^oin-j 'vf, ii't.* t ' i:r;...t^.. t^'.r rliis hii^h school, and you have to 

plan % '.jur L-st u^'O. F-L:rtli'.'r:T.',)rf. sti,:dctirs 1:1 tiu- b.!.!.l;ri^ trades should be sniartcr thai) 
(jtlicr p'-'opic vvIkti it . tm j'ijMmi;: !i „ js. s. iH'ciiuc bemuses arc* lil'.e bread and butter 

to tliciri. or ina\ he inca: aiui ivr.i! >. s. 




//ou Af^ c// \f()\r.Y IX) yf)u \fAhj:^ 



1. Money. What < .w) a ,\ud i^ai at(r»rd to spend in cash and in mortgage 

pavinctJts' \n other words. Imw iiuicli **lofjt" is there in the bank or under the ru^^ 
How iiuit h do tlu\' earn and uhat art.- th( ir current expenses? 





2. Transportation. Is public transportation available and reasonable in cost r Will 
transportation be convenit lit to work, schoe)!. sh(3pping. recreation, etc? 
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\. Utilities. Arc wjtrr. gjs. ^*.'wc^s atul electricity available? Lack of utilities can be 
expensive initially or later wtien rlic\ btHoiiie av.iilal)Ie. Hfjiiieowncrs are frequently 
assessed for suth inipnnenients as rtuds. sewers* sidewalks, and curbs, etc. For 
example, a tiny thint; siuli as tlu* distatue between tlie house and the nearest fire 
hydrant or firehouse can increase insurance rates. 




5. Characteristic^ of the neighborhood. Consider the future as well as the present 
character of the neighborhood. The actual construction costs are about the same» 
wbcthcr in a cheap site or a top residential area. Most connnunitics are zoned — not 
only for resident iaK coniTnerciaK and industrial areas, but also for quality grades. 
Watcii t»ut tor areas that la^ k /oninj;. Vou rn^glit find out the next-door neighbor 
will be a factory, gas station, pool parlor or tlie wt^rst of all - a school! 
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r; rrii '. tL';l in .iTi .ircj w;lh ,i hvzh w.itcr tjblc (^r subject to 
t .iM vK ' ticna luiinis d*unai:c' iii residential irc.is. Pick the 



6. DrjiiiJi^c. I •> t!ic si 

wr'Ui'j, sf'ot and tlie Im.mik- « '-a ju r "a jI! be raisn'^: i:w is^ju it' ». tiotrs. b/ards. jnd other 
jriLtics of fish hd\i in the Millar wr b.n.k\.jr(i. 



STOP 



o 





7- Tjkcs. ^^ill tb<. f.ivt > (»r(;vule snJi beiieli'.> as j^Dod pobte aiul fire protection, 
stIiooK. re( re.itinti. reluNC ibspps.d. vW.' ReiiKMnber. an iiMtially low tax rate may 
l.ittr turn out tn 1h' bi^l) \sIkii ilust sei\it*v's are .uided. 



8. Economy of design. 
Docs the plan consider 
sundard-size units, and 
will it be designed to 
minimize waster Will 
room arrangement con- 
sider economy in plumb- 
ing and heating? And 
how about maintenance 
costs and provisions for 
future expansion? 







9. PoDurion, What safety or health hazards exist or might arise in the future? 
Pollurion of air and water are real threats in modem li\ing. 

10. Resale value- Will the design be too modernistic, fancv, or **different'' to a point 
that selling the house would be difficuh? '"Overbuilding" is a frequent mistake, 
especially in a poor location. 
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Assignment 



The following arc 10 important cireas that arc important to planning a house* They are 
worth remembering* Take this chtcklist and neaily enter ii ii^ your notebook* Add anv 
interesting notes that result from class dtscussion. 

1. Monty 

2. Transportation 

3. Employment 

4. Utilities 

5. Character of Neighborhood 
(). I>rainagc 

7. Taxes 

8. Economy of LXrsign 

9. Pollution 
10. Resale value 
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UNIT II PLANS 



importance of Planning - Basic Needs Lesson 1(B) 

Objectives: 

1. At the end of tliis lesson tlic student will understand that planning should first 
consider the four basic needs of all people. 

2. The student will also rcali/c that planning must be personalized to fit a person's way 
of living. 

Related Information: 

Students have onlv two big problems when they are in scliool — getting a driver's license, 
and buvinj; their first heap. Now-, how about planning for vour future? Some day you 
will graduate, and get out into the real world of work and play. Whether or not you go 
into the construction field, vou need to know about housing. Not everyone builds 
houses, but most people live in them. So perk up and pay attention. 

Building a home is one of the most important things a person does in his lifetime. It 
represents probably the biggest investment a person will ever make, and so it requires 
careful planning. 




In plain talk, it is not a snap decision, like buying four w^hecls with bucket seats at some 
used car lot. Buying a **four-wheeled mistake"' is no sweat. All you have to do is buy 
some wax, new wheel covers, and fioor mats, and then sell it to your best friend, 

15 

9 

O 

ERIC 



Mistakes in InuKlint; can be mighty expensive, and so planning might require several 
months or even a \ ear. in planning it is advisable to use the professional services ot a 
realtor, surveyor, architect, hiwyer. banker, and building contractor. 

Another good source o\ help tan come through family, friends, and neighbors, based on 
personal experience. I'hese non professionals :ihould not be overlooked, as \ ou can protit 
by their mistakes. 

First, vuur design or lav out should consider the basic needs that everyone has. What are 
basic needs"' To answer this question let us examine your daily routine. 



1 . Y(3U eat you 

2. You sleep you 

3. You relax you 

4. You keep clean you 



need a cooking and eating area. 

need sleeping quarters. 

need a li\nng, family, or recreation room. 

need a bathroom. 



Your p^aiming must also consider the number of present and future occupants. Thus, 
pnvacv, convenience, and traffic patterns should be planned. Why plan traffic patterns? 
Well, suppose vou have a house full of kinfolk, two big dogs, and a visiting fat frierd, 
and some fool veils "lunch is ready.** A guy could get bitten, crushed, or stomped to 
death without a well-planned traffic pattern. Thus, planning should go beyond your basic 
needs, depending on your life style. 
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UNIT II - PLANS 



Lot Sunrcy I-^^^"" - 

Objectives: 

1. At the end of this lesson the student will understand what is meant by a lot survey. 

2. The student will also learn how important a lot suney is from a legal point of ncw.^ ^ 
Related Information: 



A lot survey is a top snew drawing of a given 
lot, drawii to scale on a piece of paper. Thus 
a lot sarvcv is really a birds-eye view of 
what the lot looks like. 

This drawing is prepared by a rev^stered land 
surveyor or civil engineer, bcssed on recorded 
surveving facts, plus on-the-spot measuring 
of angles and distances. 

The lot sur\-ev shows the boundary' lines and 
land characteristics, such as exact shape, 
size, and contour of land. Any trees, brooks, 
utilitv lines, or other land characteristics are 
included. Tlie surveyor must also check legal 
descriptions and make necessary corrections. 
He then certifies the survev as to its accu- 
racv. 

There are three mighr\ important reasons 
far an accurate lot survev. It acts as a guide 
in placing the n^lit hou<:c on the nght Sfyot 
on the n<^ht lot Without a certified lot sur- 
vev vou could waste "iots"" ot time and 
"lots"' monev. 



I 



_ I 



■f 



o 

CD I f4 




Plot Plan 

B. Slick - 46 Easy St.. Fuddsville, N J. 

Scale r=20'-0'- 
A. Crook. Architect 



The lot S'ur^ev has the folloN^vng importarit uses - . .so fix your eyeballs on them hard. 
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1. A surx'cv prevents costK lek;al prt)blems in the future. 

2. Banks and mortgage C()!;^paIlie^> require a certified lot survey before juthon::iH-^ a loan 
of moncv to build the ht)use. 

3. Building; inspectors require a tcrritied lul survey before i.ssuing a permit to build tlie 
l..>use. 

4. The architeet needs a lot survey to place your building on the most advantageous 
place in the lot thai still C(»nfornis Xo street set-back and side line requirements of the 
zoning laws of the community, 

5. The builder needs a survuv to guide his workmen and to use as a check on the 
accuracv of his v^ork. 
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UNIT II PLANS 



Building Codes - Definition and Purpose 
Objectives: 

At the end of this lesson the student will understand ^ 

1. what building codes arc: ^ yi^ 

2. the purpose of establishing building codes. ^ 



Related Information: 

In the beginning* w^hen every- 
body lived in caves or trces» 
building codes had only two 
r?*qu ircmcnts, and the en- 
forcement was spotty at that. 
The building inspectors were 
mainly concerned in spot- 
checking vour cave f'or 
winged bats and poison mush- 
rooms. Thus the cave code 
was uptight on two key 
points: {I) that all cave en- 
trances be tightly fitted with 
aluminum combination doors 
to keep out winged bats; '21 
that all cave floors be covered 
from, wall to wall with i^a^s 
stjd or inlaid moss to dis- 
courat:e mushroom i^'ox^th. 



V 

I 




Burly Btdldmg Irispectors 
inspected only far Bats 
and poison mushrooms^ 



Then some whxz invented shoes out of tough-eating animal hidcs> and people stomped 
out of their caves in droves. They wandered to points west like Point Pleasant, Dallas, 
San Francisco, and other barren wastelands that were completely void of caves. Now they 
had to build on top of the ground, and they started crowding log cabins and split-levels 
in reckless abandon. That did it! Congressmen got steamed and added building codes to 
the bottom of the Constitution, and now^ wx arc stuck with them. Now> let's get serious 
and answer two questions on building codes so that we can pass the course. 



Answer 

A building code l.^ a set ot written rules and regulations that control tlic methods ut 
tonstruetion and riiaterials. It sets forth the rules that determine the size, shape, and 
composition of materials, plus accepted methods of construction at all stages. The 
code specifies the size and spacing of framing members and all the marerials attached. 
Ilie code presents a fninifuutfi standard for all houses in the community: however, 
vou jnav cNceed the standards or improve the quality. 

2. Il7iv i2 cotunuinity cfuict J buililifi<^ codt'^ 

Atiswer 

Without specific rules and regulations, the health, safety, and boauty of a community 
could never be controlled. Thus, early in the organization of a community* a group of 
citizens is selected to establish rules and regulations.* The local officiais establish the 
code i^uidelines and froJii time to time review any adciitions or deletions proposed to 
improve the code. Then they incorporate any changes into the local law. 

liven though thev are at times burdensome, these rules and regulations are designed to 
ser\e the best interests ot the n-ajoritv and to promote the general welfare. 

The code sets standards for fire prevention, ventilation, and sanitation by staMng sate and 
.icceptcd practico. Thus, electrical- plumbing, heating, and structural work must conform 
or the construe rion will be stopped and violatie^ns prosecuted by law. 

Mniimuni lot sizes, setbacks of houses from the street, sideline and backyard minimum.s, 
a-al tl>e uses of various buildings are >et forth in the community's zoning ordinances, and 
iT.ust also be obscTved in ever\' respect. 
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UNIT II PLANS 



Building < cuics I nlon cniciU and Assistaiuc 



Lesson 3(B) 



Objectives: 

At the end iA this lessors the sr j..icn: vv/i! uiiilcr-taiu! 

1. \shu cnfor;c\ a huildiuu v olIc; 

2, how t«» i;ec assistainr with micsunns coiu t rtiini! the code. 



No 5763 
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FLEABURG TOWNSHIP 
CANINE COUNTY, NEW JERSEY 
BUILDING PERMIT 



Permission is qranted to 



at 



Lot No 



Jlock No 



Nature of proposed work_ 
Total Sq. Ft, 



-Zone 



as per Application 



and Ordinance _ 
S S 



Fee 



Estimated Cost 



Building Inspector 



IMPORTANT NDTICE 

l\T^^RFRrTATT()\ OF Fl.EABrRG TOUNSHlP ZONING ORDINANCE 
'SFCTION M \r rUKTIFICATE OF CX:"CUPANCY 

Wn-r rhcr buildinc iov ^hich this pcr-rtit has been issued is completed and BEFORE it is ^ed or 
^cc' -^-d^ vou arc REQUIP ED to have h inspected by the Buildins; Inspector, who will issue a 
CcrtT-lcare of Occ jr-ncA certifvinc that the building ha> been constructed in accoTdancc with the 
requirements of -he Zoninc Odmancc ind in corrptiancc with the plans and speafications 
submitted w:th vviur appliCuti'itr tor thi* pemir. 

l \2riure t ^ ccmpjx uiU suhiect you to rn^-Wiho*^ ^^cr a riolition of the Zomn^ Ordnance. 

WHEN Vc:^'.' C'jV.PLETE THE BUILDING FC^R U'HICH THIS PERMIT HAS BEEN ISSUED 
VOn/ V TH}1 bVJlDISG ISSPECTOR. Cil! r^r Uritc^ 
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Related Infornution: 



3, It7ia cvjorci\< the huildifii^ code 
Answer - 

The community employs a building inspector whose duties are inspection and 
enforcement of the zoning and building codes. The inspector reviews all plans, 
authorizes construction, issues a permit, and makes field inspections. If he discovers 
any work that is in violation in any way, he stops the construction. 

The inspector iiiust be furnished v^-ith the plot plan, a set of blueprints, the 
specifications, and an estimated cost of construction. Once satisfied that the 
application conforms to all legal requirements, the inspector collects a permit fee and 
issues a permit. 

In many communities inspectors make four field inspections. The construction must 
meet with his approval at each inspection before you may proceed to the next step, 
A plumbing and electrical inspector are also employed; they inspect and approve of 
work in their respective fields. 
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First inspection. When excavation is complete and the forms ar,? ready for the 
concrete, an inspection is made. Approval is based on the size, location, and proper 
installation of the forms prior to pouring concrete. At a laur point, a certified copy 
of the quality of the concrete delivered must be filed. 

Second inspection is usually made when all the framing is complete and the rough 
stages of plumbing and electrical work have been inspected and approved. Normally 
tnese two irade inspectors affix an inspection sticker, which the building inspector 
checks. If framing and electrical work and plumbing are all satisfactory, a sticker is 
issued and the walls mav be insulated and enclosed. 

Third inspection: This inspection is frequently made at random to $pot<heck 
materials and construction methods for violations. 

Fourth inspection: This is the final inspection before an occupancy permit is issued. 
This inspection requires that all plumbing, electrical, and utility connections are made 
and are satisfactory. In some area, such items as sidewalks, driveway, landscaping, *nd 
decoration must also be completed. 

Note: **UtiIities'\ as used above, refers to water supply, sewer or septic 

connections, and gas and electrical tie-ins, 

4. Who i'u»: cxpLiw the builJinc code to you and help you to ufiderstjnd it? 
Answer - 



The building inspector is an excellent source, 
but one seldom used. People feel that he is 
just another policeman put in their path to 
sav "No, No.'' Forget it ... the inspector 
can be your best friend, so by all means 
seek him out, 

m 

A licensed architect is one of the best quali- 
fied by training and experience, but he is 
frequently too busy for petty questions. The 
builder is also well qualified, but not all 
builders are cooperative. Seek the advice of 
more than one builder. You're sure to find a 
nice, friendly, ex-vocational school product. 
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I.ast. but not least, is your old buddy the teacher. Although your teacher may be 
vour best friend. don*t drive him crazy with questions because his advice is free. Use 
trie Uxa! library and the buildinc department for technical questions. 

Abi)ve all. be fcirless . . . fuih all the free infonnation you can get. Put facts into 
\our norebook. Atrer all. \out skull Cdn hold onlv so much. 
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UNIT II PLANS 



Buildmg Codes Violations Lesson 3 (C) 

objective: 

At the end of this lesson the student will realize that building code violations can be 
expensive. 

RcUted Informaticin: 

5. Cjfi hutUiri\^ xOiic vioUtiKytis ht rxpcnmv'^ 
Ansv^Tr 

You can bet your flea collar and grass skirt it can. The following is a true stor\', so 
judge for yourself. 

A certain builder had just con^pleted two homes 
and requested a final inspection to obtain his 
occupancy permits. The inspector arrived as re- 
quested and during his inspection noticed from 
the grade markings that th^ roof plyscore was 
an unapproved t\ pe — a sure violation. 

To correct the violation, it would be necessary 
to remove all the roof shir gles tar paper, flash- 
inc, and plvscore, to the last piece. 

The builder tried to plead his case, but the of- 
ficials refused to budge. Thus, the builder had 
one of rwc choices: rip off and replace the en- 
tire roof, or fight his case in court. The builder 
decided to comply with the code and avoid 
costlv delays and legal expenses. The compSete 
chan£:eover cost the builder about $3000 plus 
some dclav- 

The builder did not intentionally violate the 
code; it was just an o\-ersight on his pan. The 
building code had been changed to read "exterior-ty pe plywood'* only two years pre- 
viouslv, when the code was updated. How was the builder supposed to know? It's the 
builder^s responsibility to know the code and be alert to code changes. The code 
should have been checked prior to construcrion. Ignorance is no excuse. 

Could somcrhing like thrs ever happen to you. your paw. or kinfolk? You can bet 
\ ozT s^vearv headband and corroded beads it can. So stay alert and keep notes. You 
will avoid rippine pK'w^coc off your tree-house, bam, or home- 

25 
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IMI II IM ANS 




Ii. hnn't aTiSAcr juvstions jnJ wi]! spend xhc rest ot vour life hiding in the 

tal! >vvanir' weeds wficn t!>c Suiliin: :nspccct>r calls. 

1. Is the tuildini: code a wntrcn scr ot rules and rcculations that never change: 
."Explain \ our arsuur'. 

2. Uho decermines wha: cf-c rules and recu lac ions of the building code should be? 

3- ^\\\ arc build: Hi: codev leeal rcwiuiicnencs that arc enforced? 

4. It a build:n£ code stcms burdcnv.>me , what are the reasons tor the prO"*isions 
that na\ SL^e-r; untair ro the bui'der? 

3. hi uhat '4<a\'s dc.e> :he build me code rrocect vour health ' 
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6. What docs the buildijig inspector require before issuing a permit? 

7. What is an occupancv permit, and why is it necessary? 

8. When arc building inspections made? 

9. Narnc all the sources yi>u know (jf for getting help with the building code, 

10. How can violations be expensive' Can you cite an example from your own 
experience or from the experience of someone you know? 



2/ 
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UNIT II - PLANS 



Blueprints - How They Are Made Lesson 4 (A) 

Objective: 

At the end of this lesson the student will understand how bluepnnts are made. 
Related Information: 

Once the preliminary planning is completed, the architect assembles all the information 
anfi ideas and makes a master drawing. The master drawing is usually made in black India 
Ink on transparent linen cloth. 

This drawing shows, in picture form, the details, dimensions, materials, and style that 
reflect all the items the owner has planned. The original drawing is too valuable to give 
away. It is needed to make numerous copies for the many tradesmen who will use it. It 
is kept as a copy mttcfrr. 

Copies are made by using a special paper which is chemically treated to be sensitive to 
light. The master tracing and the scnsiti/ed print paper are placed together in a frame and 
are exposed to a bright light. Then after a specific time exposure to light, the sensitized 
paper is removed and thoroughly rinsed with water. 

If properly processed, the coated surface of the sensitized paper will be a clear, deep 
blue. The drawing lines will come out white against the blue background. 
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Suininary: 



blueprints arc u^d btcausc': 

K The original tnastcr can be kept intact and tiled for tuture reterence. 

2. Copies bv this n^ethod are fairly inexpensive to reproduce. 

3. Copies are easv t(j produce in large ejuantities. 

Nore: Blueprints are also called n .^rhin^> Jtju in-^^, Both terms are correct and 
acceptable . 

Rcscarcli Project: 

Ihere are twd other methods of reproduction that use chemicals. Research them in your 
school or local library and prepare a short report on each. 
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I NIT I! 



PLANS 



Blueprints Drawifii^ to Scale Lesson 4 (B) 

Objective: 

At the; end of tins Ic^^son the student wil! understand the term "scale" and how it is used 
to draw and read blueprints. 




Related Information: 

Maybe it was a caveman who fust said, "A picture is worth a thousand words." How true 
it is. The cavenian wasn't much for words, but his drawings on cave walls were things to 
behold. 
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WelK that's what this lesson is all about . . . lines or drawings that **talk." That's right. 
Drawing is a language that explains things with pictures. Thus, blueprints or drawings arc 
used to give workmen a picture of what the finished house should look like. 

Full-sized drawings of a house would be expensive, impractical, and virtually impossible 
to draw. An architect, therefore, makes drawings to scale. To scale'' means drawn to a 
smaller size that is easier to draw and handle. For example, many trains, cars, and planes 
arc drawn to scale and made in scale models. The scale model is exact in every detail to 
the real-life thing, but much smaller. 



EQUALS 





Va" Scale 



In house drawings, one foot is usually used as the basis of the scale. Thus, a house 
drawing is often made so that ever/ Va* of length on the drawing is equal to I foot on 
the actual building (Vi" = 1 foot). This means that every dimension of the house, be it 
length, width, wal* thickness, or window, when measured with a ruler can be converted 
into feet. 

Drawings made to a Va' scale are convenient and easy for tradesmen to read, since most 
tradesmen use a carpenter's ruler. In special cases where the buildings are very large, it 
may be necessary to draw blueprints to a 1/8" scale. In any case, a blueprint will always 
indicate the scale to which it was drawn. 

IX'tail drawing are frequently added to show an enlarged view of a complicated part, A 
V/i* scale is frequently useH for these. Thus, if IVi" equals one foot, a line that is 3" 
long would represent two feet. Got it? 

All blueprint drawings, regardless of what scale is used, must be exact to the last inch, 
because an error in the drawing would create an error in the construction of that 
buiiding. 

Learning to read blueprints is easy — all you need are some old blueprints to mess with. 
Get your dedicated teacher to get some. Any old prints by George Washington's 
grandfather would be worthless; anything from the Civil War on would be fine. 
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UNIT II - PLANS 



The Story <>( How Blueprints Were (Not) Invcfitcd Lesson 4 (C) 

Objective: 

Tliis is a iL'Sbon pritricirily d; :ii:nc*d to relax scudcncs and give thcrn a change of pace. 
IJn rclaied In format ion : 

The following inforniation will take you on a sneaky trip back through the moldy pages 
of history. To explain the history of working drawings, the entire story is based on 
fiction and an assorted pack of lies. 

Once upon a time everybody, including teachers, lived in caves and t*-ere was no demand 
for buildings or plans. These cavepersor4S were a simple ai)d happy lot until thdr kids 
started to hot-rod and drag their rock carts. These wild kids started **burning" their rock 
wlieels and kicking up heaps of dust that made the eyes of the **old rock snappers" smart 
something fierce. 

Well, that did it. There was a big generation gap even in those days, and so the old rock 
snappers called a secret meeting to scheme out the problem. 

The meeting actually turned out to be history's first recorded conspiracy againsc kids. At 
the meeting, the snappers decided to build a vocational high s*:hool, so they could get 
their kids off the dusty streets. 

The cave folks started the first building in history, and folks were piling up rocks 
everywhere. The rock piling really "got" crazy — you might say that some of the folks 
•*got** carried away - because that's what really happened. 

Then out of the confusion a shrill voice shouted, ''Stop! We need a plan before wc kill 
ourselves!*' Then another voice shrieked, '*Let's get Archy to draw something." The cave 
crowd sci/cd on this beautiful idea and shouted in a chorus "Oh! Joy". Then they 
promptly sent a runner to the outskirts of the village for Archy. 

Archy Tect was a poor village 
artist who needed work badly, 
and so he accepted the offer 
c|uickly (mainly so that he 
could eat again). As soon as 
Archy appeared on the scene, 
he squjitted on the dusty sand 
and started to make groovy 
signs in the sand with his big 
finger. The crowd became ex- 
cited and started to scream 
and stomp with every groove 
. . . and so the first working 
drawing began. 




Kutks At T^ tl'viim al! o\cr tii'. pijcv. wlun sudJcnK a strj\ rcjck buuiucd utf of Arclu \ 
>ka!!. Ardr. nroniptl'. as^urTud u Hut positjoii. dnv\n, puintnii; in a position i)f nortli 
hv !iJ>rtlic.iSl . 

I lii^ "r^Jtk fcstp.^r* vsas rialK jetting (jut i)t liand, wluii just in tlu nick ot riinc a slick 
»'>un. Lfikk saM.ti the ila* . T!jc C(a;1 cluck stouipL-d Dut (jt a bi^ coo) cave and sljoutcd, 
"Stop It ... l.ct MIL slunc voii t'(>lks t!u wa\ (jur."" Tlicn c]uick as a wink this i:a! whips 
• Mit an tAtbrow pLnciK li.ans over Arclu. and starts to draw the floor plan on Archy's 
l>,»tk. At last ctu Lavt tulks had a permanent, ptjrtahlc wurkiiii; drawing; tliat could 
A It hst. .» I' >i of >rufiipn>i:. 

Artlu. natur.ilU . towk a nin:,litv dim vuw ot \\ u)^ face down unni the school was 
tinislicd. I>ut a k vv wjl [placed rocks made Archy cooperative. However, a bad case of 
Minbnrti on Arvliv's ba^k resulted m swucliinj; to animal skins, and finallv to eomposaic)n 

paper. 

f niali\ the seliool was rinisiied. and the "\oun^ rocks'* started to learn all kinds ot 
tr.ides. Koe k (.arvmi;, roc k throwme. and rock paintirii: became the backbone of the 
tunh. ulum, anti soon man\ oilier Lourses were added. The old rockers went back to 
thasmj, dmt^s.iiirs, li/ards. .ind lions, aiid Archy Tect becanve famous as a cave- and 
iiool dc signer. 

I he uIkjIc deal wound up on a liappy mue. because Archy finally won the cool ciiivk's 
hand and t \er\bodv lived happilv ever .dter except the students and the principal. 

I Ik prMKip.il's mam beef w.is that Areh) leit out the teacher's lounge, detention rootn. 
and a maximum security spot for tlie real roUk;li rocks. The principal claimed tl»at Archy 
mu "t liaw luen stoned to tome up with sucli poor "'working drawjnji^s/* 
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UNIT II PLANS 



Blueprints (,cncral Tunttions Lesson 4 (O) 

objective: 

At the end of this lesson the student will understand the functions of blueprints in house 
construction. 

Related Infornution: 

Working (Jrawini;s are pictures of a proposed house that clearly show you all top. side, 
.irui tr(jss section views. They give the design, details, dimensions, and materials to be 
used. 

These drawings use a simple, basic language of lines and symbols that tell a construction 
storv. Imapnc that ... a drawing language that can be understood anyu'lu'rc in the 
Lriited States and, with «i few minor changes, iinywhen in the world! 

l.et^ use a simple com.parison. You can build countless words in the English language by 
using the alphabet; in working drawings you "build" all sorts of objects by using an 
alphabet of lilies. The tradesmen in construction learn this special alphabet and can 
communicate with one another easily. 

■ Object line 

^ ^ Dimension line 

I 

. Extension line 

^ - - — • Hidden line 

. Center line 




Break line 
Leader line 



Alphabet of Lines 

Thus a blueprint or working drawing can supply all the information necessary to build 
anything from a dog house to a skyscraper. 

Remember that blueprints arc the end result of a great deal of preliminary work. The 
fmal drawings have to consider income, availability of utilities, basic and personal needs, 
zoning, and even weather. 

3i 



28 



IMF II PLANS 



Blucpniits Spcciti'. 1 unci ions Lesson 4(L) 

Objective- 

At the end <>t this lesson che sludcnc v\ill understand tiie specitie functions of blueprints. 
Related iiilnrinatinn: 

]\) l)e Lonsidered cornplete* i;ood blueprints should cover the foilowini; areas, 

1. Lot (>lan. I his is a drawing; that shows the top view of the lot. The drawing uses a 
scale and dnnensiuns. just as the main drawings do. It shows the boundary lines of 
the h>t and ^ives the exact location ot the house* on the lot. The drawing is drawn to 
tlie owner*s preference, but must conform to buildini; and zoning codes. 

2. I loor plans. These drawmp usually consist of three plans: (1) masonry, (2) first 
floor. second floor. This |;ives the workman a top or birdseye view of each level. 

V Llevations. I hese diawmi;s slujw the outside view of all exterior walls in tlic same 
sc. lie .!> thr floor plans, and they .ire usiiallv labeled: (1) front elevation. (2) rear 
e!e\atiofi. ' V rij^ht side elev.nion. (4' K it side eie\'ation. 

L Details. |)etail dr.tvvini^s are blown up or i nlari^eci vievss of certain parts of a liouse 
ni a l.itue! M.ile ili.in rhc u'.aui j^lan. Iliis t nhiruement is necessary for accuraev and 
I leal p( r(. epti< >n . 

^ Set I ion McvNs. A section \iev\ is a lUtawav view exposini^ a particular area of 
iniistruLthM) to .i clearer viev\. h l^ivcs .in accurate idea of the si/c. shape, and 
materials involved. 

IniauiiK liovv h.ird it would be to explain whM a watermelon is like to an Eskimo. 
However, it vou lut llie watermelon m half cutaway view !. then the texture, 
moisture, seeds, .nid rind would prest nt .i ^le-ar picture. Well, that's what section 
views ilo the\ ^lee v ou a t lea/ piituu'. 

()- Kool plan. Tins pl.iti slmws the tocI Ir.ninnu det.nl and is cspecialK helpful when 
ir.i:nni{^ is ( oniplicated . 

7 1 Iccirical plan. Tins shows tlie |M<)pns<.d. locatu?ii of all switches, cmtkts. 
•ippliances. power [MikL eti 
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8. Heating plan. - This plan shows the type, location, and size of the heating system, 
plus other important installation details. 

9. Plumbing plan. - This plan shows the location of plumbing fixtures in the kitchen, 
bath, bpscment. or iitilitv room. It usually shows some details of the septic or sewer 
connection. 
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UNIT II PLANS 



The Role of the Architect 
objective: 



Lesson 4 (F) 



At the end of this lesson the student will understand how the architect serves the owner 
and builder. 



Related Inftjrniation: 

To understand the r<jle of an architect, assume that you are building a house, but your 
knowledge of construction is limited. Then your best bet would be to hire an architect 
for a set fee. The fee usually depends (^n the size of the job and the extent to which you 
use his services. 

Thus with very little or no construction background, you could hire an architect to 
handle the construction from start to finish. The architect would get from your 
description a mental picture of your dream house. The architect would first draw 
preliminary sketches based on your ideas. To accomplish this, the architect would have to 
consider the following: 



3. 
4. 

6. 



Basic needs of occupants 
Appearance and style, based 
preference and location plus 
characteristics. 
(^lir!»ate conditions 
Materials available 
Costs (available funds) 
Building code 



ROUGH SKETCH 



on 
lot 

















J Bet 






L. tt. L 






Geo 



Gmi. 
5<Htrt 



K 



D.B. 



I 



The preliminarv sketches are usually 
free hand drawings made somewhat in 
proportion > but not to exact scale. 
Sketches can be studied and considered 
and modified to meet your expecta- 
tions. 

The next step is to draw up final plans, 
estimate the costs, prepare specifi 
cations, and submit plans for bids. The 
architect can also act as supervisor dur- 
ing the tost of construction. The duties 
would be to make inspections during all phases ot construction and protect your 
interests. The architect would consult with you and the builder from time to time on 
economics, substitutions, changes, and the quality of labor and material. 
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Hciuc. u\ J iiLitslK-!! . riu arLhitLvt j>.ts »is artisr. dvsii^'ncr. iiib[X'cror, advisor, 
tstiiiutcjr. anJ juJ^c m Jisput'.s. The Lan \ary fr(;!n 5'^ to 15" ' of the totaJ cobt. Tin. 
extra tost is well v^orih it, if vou Jit nut cjuahfieJ to do it vourselt. The architett t.,iu 
al>o be hired to lust dravs up plans 'Aith iio resp(,jnsil)iht les lor supvTvisioii, 
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t'MT If PLANS 



Spccilicarioi^s Lesson 5 

<^)bjcctivcs: 

1. At the cTul (^f tlii.s lcsb(;ii tlic sruclviu will iiruk'rstanil what specifications arc and lujw 
important tlicv arc. 

2. The stu(icrjt wiil also jnderjitaru] how specifications cover each trad'/ in detail. 
Kelaled fni<irrnation: 

Specificatiofjs in oMistruction arc a lot like instructions for a cake recipe . . . well, almost. 
Becaiisc. it you don't use the prop<r ingredients and fc^llow the recipe instructions. vouVc 
unr V')U\-^ t;> l)ave a i^ooil cake. 

Constnu tion specifications work pretty much the sainc way. Ipnorc the specifications and 
vuuVc sure to build a poor house. Specifications are written descriptions that explain the 
(Irawmgs. Tliey r/v the work t<: be [K-rforrned, thi dcc.^vc of workmanship expected, 
.nul the extent of the work. In adihtion. they set forth rhe quality and the quantity of 
the ni.iterials. 



Specifications are luxessarv bec.iusi »t wfujid be impossible to put all the complex details 
^>^ c( nsii jttion on a Mneprini. ii all the import uit i.,ta of construction were to be put 
on rliL bluepri it. it would be so cc TMu-^inr it would defeat the purpose of the drawing. 

F ile speciticatiorjs are .in ifDportant part of the contract. In many cases they have priority 
over the drawings in authoritv and injportance. Tiie drawings can have additions, 
corrections, or deictic ns mad' . However, once the Ct)ntract is srj^ned. the specifications 
caimoc be changed without (Moper consent. They cm only be changed bv mutual consent 
of builder ^,id owner bv an addition cidleil an addcndufTi. 

f'hc rchitect prepares spccificati(Mis that tompletelv cover th.e proposed construction and 
divides them into general clauses and special clauses. The general clauses apply to almost 
every portion of con struct i'.vn to s(jme degree and affect all grades. (Sec following pages) 
The special clauses refer to the quality of the inaterials. construction details and special 
lietails not covered bv the general clauses. Tor example, here are a few special clauses: 

i I K( .i\ .itio;) 

.t ' l.xi .ivjtion is [tj^t li o!i norinal i.on(iiti(>ns witli stjfuJjrJ Oitavjtin^ 
r,jui|'rTu nt Hi iu < • :u r« n k tornuf t' jn t nconntcrcil th-i • rcijuiios special 
1 ijuipfruiit iiT hl.isrit^^ wrujki (h .it tl»c uwikt's cost. 

h Mi riiDval of ( Xd s- till, stiiinps. nr tn t s will he at tl>c owner's cost and a 
st ptkTAtv a^t i'Ttii lit riui'^t he injili' 

*A ! ()\Arirr aiII futnisl, spt ti^il rxpo^ d o.ik ho«inis tor taiuilv riwifTi at lii^ ci>st. 
Irutallation m\ts an iniludiil in i ontr^c? cost. 
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Sm il K ATIONS FORtONSTRl CTiON OF HOMr 
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The specificacions are vsTittcn for each trade and in the order that the construction 
will be performed- Thus, they would start with excavation and continue with masonry, 
carpentry, roofmg, plumbing, heating, air conditioning, electrical, painting and 
decorating, and other trades the owner might wish to include (driveways, landscaping, 
etc*) 

The specifications help to simplify the job of the contractors in estimating costs, 
ordering materials, etc. They usually indicate to the builder what alternatives or 
substitutions he is allowed in certain areas. Thus, the cost of the labor and materials 
can be more accurately established » 

Finally, specifications, once accepted, are legal documents that protect the interests of 
the owner* builder, and architect. 
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Suminiirv : 

1. Specifications explain the drawings witli regard to extent of work, workmanship, 
quality uf materials. 

2. Tiiey prevent misunderstandings and disputes. 

3. Estirnatine is simplified and has ^eater accuracy* 

4. (rcnera! clauses cover aJl areas that might overlap or be overlooked* 
5- Micv protect the interests ot all parties concerned 

6. Tlie\' clearlv spel! out what substitutions, if any, can be made. 
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UNIT 11 PLANS 



The Written Contract Lesson 6 

Objective: 

At the end of this lesson the student will understand the important role ot the \^Tirten 
contract. 

Related Iniormation: 

r>d vou ever hear the expression *'talk is cheap"? Well, it's true, and that's why the 
wTiTten contract is so important. 

Evcrv- science teacher knows that when John Wayne and other good t^uys were settlini; 
the West, a man's word was his bond. Guys used to trade horses and steers on a mere 
handshake until the Big Depnrssion. Then evrr\-body got sneaky and started to lie 
and cheat, and that's how written contracts took hold. 

Written contracts bind all parties to deliver their scT\-ices and materials in the quality 
and the quantity and method agreed upon. 

Written contracts in buUdir.g a.^e advisable as tuliovvs: 

1, With the purchase of land (with the seller of the 
land/ 

2- With the architect 

3- With the builder 

4. W^ith the material suppliers 

5. With other contractors "not covered by builder's con- 
tract; 

6. Some ai:xeemcr;t v^''rh sun^c^. or And attonvev 

Comretitive bids can be accepted or rcjecrei. The Cc- 
cisic-n to choose one ever :-nothcr is made attcr consider- 
ation of rhe inreerir\-, ability, rcrtormance record, and 
tlnancial responsibilirv of bidders. The lowest bid may 
not always be the best, and the bes-t aprearance does not 
necessaril\' indicate the best contractor. 

CL^ncracts should be rrepared bv an attorney familiar vvith or specializing in building 
and real estate. Stock legal forms are available at stariorerv supply stores, but a 
'*do-::-V!~^L:rse rontrac:** can be a dangerous gamble. 
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why a contract is so important 



The language of the contract should be clear, nothing of importance should be 
omitted, and clauses should be included regarding delays due to labor, weather, strikes* 
etc. 

Loan applications depend on contracts, so that the true value of the construction is 
known. Lending institutions require a copv ot the plans and specifications plus 
estimated value betore the\ will issue a tirm letter ot commitment. 

Note: A letter of commitment is a written legal commitment that the lender (bank) 
will lend a specified amount of rronev. It stipulates the terms of the loan — mainlv as 
to how much monev is to be released at certain stages ot construction. 

Warning: 

1. Avoid verbal agreements. 

-I. Kead a contract carefullv before signing. 

3. F-iavc a lavv\ er to protect v our interests. 



UNIT HI 



i:\c:avati(>n 



RcviiV^ Ol VUtttT UiMMl 1 

objective: 

In this Icshun riic student vviil !a\ his own tounJation tor ^iM^cstdndinc; the nature ut 
soil and its relation to excavation. He will know about several ot tl^e j ropcrties ot 
nuitter. 

Related Intuntiatiuti. 

The tvpc of "matter** that a houbc se-c on determines the type ot toundation. For 
example, the soil m rnanv parts ot Florida has warcr just below the surtace. ma king a 
cellar impossible or at least impracticah 

The purpose of this lesson is to maks a switt review ot matter to clear up ans 
confusion. Yes, there is contusion. Too manv students have been running; around the 
school askmi: *' What's a-ir.atter^** Schuol pr.neipals take a niicht) dim view ot 5>:udcnts 
runnmL: around with tc^/\ concepts, and nacuralK blame science reachcrs. 




re% ;eu 



ES, STRUCTURE i'^F M.ATTER AT ir.arrcr i.s composed of \'cry smill pariklcs, called 
atoms and molecules^ Each r;-/'. rwpres^-nrh the icrulkst piece that a ma'criai car? 

be reduced to ard still re:a*n ^ro^*-c^r?c^- For exarrplc, water 'cheniically ^-i 
when reduced :n si2e bc\ end rrs imalle^t spc'ck a molecule: will divide into hxdvf"*r:.Ti 
and ':i\M><^n jr^' - it wii: ro ic'n;:er be \*ater- 

47 

4', 




C. PHYSICAL PROPERTIES OF MATTER. Matter has 
ccrtarn characteristics: 



Mqss and weight 

Dcnsirv 

Volume 

Adhesion 

Cohesion 

Porosity 

Impenerrabilir\- 

Inertia 



COHESION-: 

A TTract each ctN^r 
^*'-'th Strang forc3 



DROP OF WATER 



i 




; ?e-' 
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In this lesson wc will review four of these, leaving the other four to show up in other 
lessons. 

Cohesion: The tendency cf molecules of the same material to attract one another (to 
stick to hkc molecules). 




Coht>tc^i Like niolccuks stick toc<.'t;.cr 



.•\dhcsion: The tendency of uuliiic molecules tu attract 
one another. 



ADHESION 



*~Pcpcii dipper in water 




V 



Iakk' rnolcculcs 



ADHESION 

Densirv: Martcr rs often ciassihcd as licHr or hca\-y . 
This comparison is b^vcd on :nc weight ot a materiil 
in proportion to its si^e. For example, a cubic inch ot 
lead is much heavier than a cubic inch ot meatball. So 
•.vc sav that lead has crcater »:>^•:^• than meatballs (or 
IS '.:c'fiM -r. ' 




Lead ball 
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Porosity: Matter is .said to be ;).)ri,>ro when it has larce air spaces in it. For example, 
a sponge and a paper towei are very absorbent water can take the place of the air 
pixrkcts so they arc described as porous. 



NON POROUS 



POROUS 



VVjter t»ouf^<cos 



Water absorbed 
by porous spong€ 



Capillary action: Livjuids seen- Jcty i:tavuv in rnany siruations in the buildmi: trades, 
and this is due to a tendcncv called capillary action. It seems that a liquid in a narrow- 
tube will pull itself up by a combination of the forties of adhesion and cohesion - first 
ciiniiing ro the walis o: the tube and then evening out: then clinc:ing. then tvcnlnc^ out; 
and so on. The spaces in manv materials in effect t^^nu little tuh'V< and so liquids crawl 

them. ^111 irp^., 

•/.J TOAST 

- CAPILLARY FACIAL TISSUE 

ACTION SOAKS 

UP COFFEE I / '^^K CRAWLS 

UP TISSUE BY 
WATER AND H CAPILLARY 

{•s^K ™i ACTION 

■CU^ 0^ COFFEE 





CA?;LLA = V ACT)0\ 

Carillariry :n house eonvtruction can be useful or rroubicsorne. dcncndinc:; on uhat it :s 
doing. If it is ru.llirg .::oL^turc through the foundation or walls - zhai's m.ischief. and i:*s 
bad. It s he:r:ng a prcser\-arive sirk into wood .^nd rreser%-e it — that's e:ood. 

D. THE THREE STATES OF VATTER. Note: The forces berween n.Jecules 
dorem'-incs the stare ct matter. 



K A solid - is m.arter in which c'-.e rr:. lucuk^ \-ibrare, bu: srili arc rightlv packed 
rogcther b;. :he artracnve rorje berweer rhcT. A soHd keeps its sh«pc rtertv well. 



A liquid 

owrcome s;^' 
contsirer. 



i. I se : :7 : ^ c u i c %"e e n o 'u ch motion o t t h cir o wr. t o 
wtrractir-n ben^ecn them. A liquid takes the shape of irs 

^0 



3. A 5;aN is matter whose mult-culcs liavc no attraction tor each other but arc in 
c(jnstant motion. Thus, the molecules ot cas can wander off (evaporate) because 
the cohesive force is weak. If in a container, a gas takes the shape and volume of 
tlie container. 

C()MlN(i NEXT The next lesson Lxplams how the scic^nce ot matter relates to 

lu»usc construction- Don't miss it. 
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UNIT ill - LXCAVATION 



Purpose of Excavation 
Objective: 

At the end of this lesson the student will 
Related Informatu>n: 



l esson 2 



understand why excavating is neecssarv. 



HISTORICAL FICTION. OR "HOW THE WEST WAS SETTLED" 

Many years ago. when the oricinai settlers came to America and landed at Seaside 
Heights, a terrible thing happened. There was a terrific housing shortage due to a rich 
clarrj strike that brought pn)specrors from everywhere. There wasn*t a sinele cave to be 
panted, leased, or bought, and so the settlers were forced to build. 

Sconce books were very hard to come by. and so the settlers — with no science books ro 
back them ~ started to build houses without excavaring for foundations, Thcv just 
placed the houses on four rocks. 

Well, each vear when the northeast s'^ornts hit. the buildings would mow a whiz. The 
winds would sweep ov^r the Garden State Parkwav something fierce, which made the 
houses m.ove west faster. The nevuses kept -nov-.ng until tl^.cv crossed the Rockies. And 
that's how the West was settled. 

Njituraily this was a terrible shock to these ' foreign folk,*' and so thcv kept prodding 
their kids to study science. That is why folks today are wry^ science -conscious now and 
keep asking one another. "Do vcu diir it'" 

The rrimary^ purpose of excavation is to -^each a sound base for the foundation, so as ro 
support the load of the house. In cold climates a sound base would be deep enoui^h 
below ground Icvc! to be protected fron^ frost action. The local buildinc cooes establish a 
safe and accepted level ro guide builders. 

Excavation can ser\'e otr:cr purposes as wcI': 

1. It can pro\"ide srora^re srac 

2- It can rro^nde secondin- Irvini: space. 

3- It can protect the foundation trorT: camag:c bv ma.n or r.aturc, 
^. It can avoid settling that results in cracks in the srrucrure. 
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I NM III I \CA\ ATION 



I jttors Aftcitiiii; I xt a vat ion 
Objective: 

At the end of thi> lesson you ^iW undcr^tj'ul 
the depth an excavation. 

Related Intorniation : 



l.esson 3 



uhat the t-iilf-.rent problems are that aftect 



Frcrn the previous lessors \vc know t'lat soil is a solid state ot nutter. Due to the force 
■:)t cof.i'sion vvhich certain soils nav. in ere at ru'amre, c\ cava cine iti the^c soils presents 
extra problems to the builder, l.ec s S4.e \\\\a the builder mav encounter vkhcn he sets 
out to dig a {oundati'>r. 

(lay: Ciav has a verv fine, powder likt texture, like tlour ur bath powdci. This r\ pe 

soil IS quite cohesive, vshich rruans it sticks t<~»i:cther well. In fact '^^^rnc clav soils 
lick tocetiier ^o scroncl^ ^^t^t: rhc\- are a-^i hard to excavate as soiic"! rock. 

R<iK'k: K,>cks can var\ ui su'c ar*.>r:: pebbles lo beuHicr^ to solid-rcvck fonn*ktions. Huce 
boulders or sc/jd rock rejutre >reeial CLjuirn-iert and sc-netinies bL'istinc- Removal 
rock rre.i:,'s s. .tt v/rds :h::Z can require expensive reinforcement rods to 

ort>^r :n5tab-if!:v . 




Ti-je Water Tahie 



power shovel or dozer. It can frequently require blasting and special machinery. 
As a result it is usuaUy costlier to build on shale than on soil. 

Sand: Sand is relatively easy to dig but provides a loose base. Machine tracks in the final 
cutting looicf: ihei base, which should be compacted before pouring footings. 

The water table ^t^o affects the depth of the excavation. You are familiar with the 
moisture in the s?i lacc level of the soil. It comes from the rain and snow that fall and 
also from the w-i^tcr :able bcio^A^, by capillary action. 

The water table cor.M^..^ of underground rivers and lakes. This water generally follows the 
contour (shape) of the land in a current - sort of like a trout stream. This natural 
ground water line may be very close to the surface or it may be quite deep. Excavation 
calls for good judgment Going below this water table can create problems in excavation, 
installation of foundation, waterproofing, and drainage. Since conditions can vary so 
greatly, only an experienced excavator or engineer should make excavating decisions. 

Climate affects construction in many ways. For example, the depth of frost in the 
ground depends on the climate. And every good would-be builder knows that .sound 
footings should be below the frost line. Other climatic factors affecting excavation 
include the likelihood of hurricanes or tornadoes, and the average amount of rainfall. 
Hence a knowledge of prevailing climate is necessary for accurate decision-making in 
excavation. 

Air and water also affect soils. Most soils are affected by water and will swell when water 
is added and shrink when it is removed or dried out. Clay, for example, is composed of 
tiny, fine particles like dust that have a great cohesive pull. Water can affect clay soils in 
many ways: the soil may swell, shrink, or turn into a semi-plastic, jelly-like mass, or it 
might lose strength. Water can also, by its freezing action, cause soil to expand or swell; 
then, as it melts, the shrinkage may cause a drop in grade level. 

Because of the effect of air on soils, it is advisable to postpone final trenching of footings 
until the time to pour the concrete. Some soils will become soft if exposed to air, and 
certain clays will lose their strength by the drying action of air. 

The effects of air and water on soils should be borne in mind by a builder. If he has any 
doubts about the particular soil he is dealing with, he should consult an engineer. When 
necessary, soils can be scientifically analyzed as to stability and density in a laboratory. 
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One other factor influencing the deptli of excavation is the design of the struct Uire . The 
overaiJ size and weight of the structure must be considered in deciding the dc; ;h and 
extent of the excavation. For example, residential construction loads are relative . light, 
and excavation need only reach a sound base below tlie frost line. A high-rise ap. iment 
or industriaJ building miglit require additional excavation and footings - and in e .tremc 
cases driving pilings to support the structure. 

Now wc can summarize tlie different factors that need to be considered when planning 
an excavation: 

1. General tv pe of soil and any particular cl..iracteristics 

2. Depth i)( the water table 
y Design of tlie structure 

4. Climatic conditions 

5. (*<)st (blasting niight be too costlv). 
(>. Utilities (depth of street sewer line) 

UHS I.I SS<)\ IM)^ W il li . \ (j! i:sil()\ is it important to remove guesswork as 

to the nature of soil before buildihi;?' 

/ / SSOV / ,\7).s Ul III I III \\S\\I:R Yrp! 

Without this lesson, folks will have to go through life performing the *'stomp test" for 
soil. The sto.n; test requires that you "stoiup" the proposed excavation sic in your bare 
:ret. You jump as high as you cijii in th** air. waving your arms like a windmill, and 
sliout "Wliat's the matter''" 

//Olt l () IM I UrRI I S IOMI' I IM R I. SI I I S .... 
Solid ground very little bouiue, making \our feet smart, 
(Jay faint prints of heel and toes and fallen arches. 

Swamp you disappear into the hog and have to be rescued: or vour friends tell your 
willow. 



on 
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LNJT III EXCAVATION 



Laying Out the House Lesson 4 

Objeetive: 

At the end uf this lesson the student will understand how a house is plaeed on a lot. 
Related infonnarion: 

Tile first step is perf(;rnied by a reiiistcnd surveyor, who sets up guidelines for the 
exeavator. niason contraetor, and builder after the site has been cleared. 

The survevor establishes the corner tnarkurs ot the lot by means of an instrument called a 
transit, a tape, and calculations. The surveyor will further lay out oak stakes with nails, 
indicatiim I he outsidt* lines of the fecundation walls. On request, the surveyor will offset 
the stakes b '>ii f.ith Mim-r. t'liis allowniL: excavator to work his ni.ichiiie witluiUt 
disturbing; tiie stakes. 




he science of inatheniatiLS should used to ass'ire square corTier^ on the foin-i'adon. 
]\i do this WL- use the fact that, ni a trian-le where one anule is exactly a rii:i\t u)^le. 
uc c.Mi lav oif 
\ units aloru' <^Mie 
ed^e. and 4 unils 
alonj: the (»ther etl^e. 
and the line c(jnnectini: 
these two points vmII be 
exac tl\ n units lonu. li it is 
not. we must adjust the coiner 
ani^le until it is. I'his is called 
rhe 3 4 5 methoc!. II more 
convenient, measure <>lf 6 H 10 
units; it \v(jrks just as well. 



As a further theek. the two di.ii:oiials ol 
the foundation slunild be measured with a 
steel tape, if the foundation is truK square, 
the diav:onals will be etjual in leiiiitli. 
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UNIT IV MASONRY 



Purposes of the Foundation Lesson 1 

Objectives: 

1. At the end of this lesson the student will know why a foundation is necessary. 

2. The student will also understand that a poor found.ition will affect future repairs and 
value. 

Related Information: 

Did you ever hear the expressioji, "The buck stops here''? Well, it was an expression first 
used by President Harry Trujiian. It jneans that passing the blame on to someone else 
eventually comes to an end at the President's desk. This same thought can be applied to 
foundations. 

The successful constructioji of any house depcJids on tlic soundness of its foundation . . . 
You can't "pass the buck." 

The following are some functions of a foujidation. You will see why proper design, good 
materials, and professional workmanship are so necessary. 

1. I'ouudatiofis proviilc support. The foundation walls carry the weight of the entire 
structure above it - walls, floors, ceilings, and roof. All parts of a house depend to some 
degree on other parts, and eventually the foundation supports them all. The quality starts 
here . . . there is no "passing the buck." 




/'oofiMj;;^ must /»<' hclow frost actiiin 
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2. Foundations protect against action of frost. To understand why this is so, let us sec 
what happens when water freezes. Materials on freezing change from a liquid state to a 
solid state. Most materials contract or shrink during freezing, but water expands when 
frozen into ice. This expansion is due to the rearrangement of the molecules, that now 
require more spare as ice than they did as water. 

Thus we can easily understand that soil containing moisture will expand as it freezes. As 
soil freezes, it needs room to expand. Since there is less pressure from above, this causes 
the ground to push upward, which is called hcavin)^. Then as it thaws, it settles again. 
This up-and-down motion would cause cracks and other serious structural defects to a 
building resting on the soil. The only way to protect the building is by using a 
foundation to extend 'jclow the level of frost action. 

3. I'oundation^ can provide stora^tr, utility, and livin^t space. Foundations form an 
underground enclosure for basements and a protection against soil and water pressure. A 
dry basement can supply storage areas and areas for recreation, laundry, and heating 
units. 

4. ioumlatiofts cati provide protectiofi frotti inarcts. In many parts of the United States, 
termites, ants, and other wood-boring insects can cat away parts of the structure. The 
foundation acts as a first line of defense* by keeping wood away from direct contact with 
tlie soil. 




Mini Tactri 

Tertnite sliield a pr:>roct!ve shield made of a non-C(3rrosive mcfiii that fits over the 

foundation like a metal !iat It is also placed around plumbing pipe ► to keep out those 

little rascals - termites. 



li rfnin\s arc whitish wood<levoarin^ insects that rcse.nblc mts in appearance and in 
habits -- by living in colonics in the soil -- but they really are dift. rent breed of critter. 
They cannot stand exposure to light and air. But certain • "tts arc so determined to 
t;et a t;ood riieal that they make mud tjnnels on the o;j. jf masonrv' to provide a 
patiiwav from ground to wood. 

It rt*uf( ; us fwt.s Many, many years ago before riots and demonstrations were popular 
metliods used by rebellious students, the kids would use the **tcrmite trick/' Mean, 
vicious students would raise and train termites to snap up school desks and scats. The 
destruction was so terrible that classes had to be called off, and soon every school had 
"termite days" siiTular to our present ''snow days." Well, dedicated science teachers 
cured tliat by dcvclrjping a termite cucktail. An imitation-wood sponge would be soaked 
with ccjcktail juice, of whicli tlie termites would partake. The termites would get silly 
stcjncd; and couldn't tell wocjd from steel. Tliey would ruin their molars on the metal 
AiiA ilic. Science trmmplis .jgain' 



CO 
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UNIT IV ^ MASONRY 



Kinds of Foundations 



Lesson 2 



Objective: 

At the end of this lesson the student will know the most popular foundation types and 
the advantages of each. 

Related Information: 



Once upon a time when George Washington 
was just a kid, a fierce classroom debate de- 
cided the importance of lessons on foun- 
dations. A kid named Brute asked the teach- 
er, "What do persons called students need 
with lessons on foundations?" Well, nor- 
mally the teacher would ignore such class 
participation, but this kid happened to be 
very tall and very large and so he got an an- 
swer. Thii is that hbtoric reply . . . 

*Today's students arc tomorrow's home- 
owners with big mortgage payments. This is 
when 2 good foundation is important. A 
dry, waterproof basement is especially in^- 
portant to male persons when they lose an 
argument. Some marriage counselors claim 
that some husbands spend as much as fifty 
percent of their married life in the cellar. 
These experts highly recommend dry cellars 
to protect male persons on those days that 
they lose." 




Now, the real facts . - - 

The type ot foundation depends on the soil cond; ica... bnilamg codes, climate, and the load 
to be carried. It also depends on whether . ^jr-rM/^it is desired. Where there is a full 
basement, the foundation fonns the basement w:>Jis. U .\ hcase is to be built over a crawl 
space, the foundation may be a masonry wall, or (to save n-oney) the house may be simply 
set on piers. Again, in areas where the soil docs not permit a foundation as usual, then 
pilings may be driven into the soil to support the building. 

(U 
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There ^e two basic kinds of foundations that can be used. The choice depends a great deal 
on the availability of labor and materials, plus the consideration of costs: 

1. PoMred Concrete Foundations. - This type is normally considered the best because it 
tends to crack less and leak less. The entire foundation is poured at one time; thus it 
becomes a single, solid unit. It also costs less for labor, since the forms can be placed and 
the concrete poured with unskilled labor. The poured foundation can withstand greater 
soil and water pressure and is usually watertight. The density of the material is greater, 
and it resists abrasion and deterioration better than block foundations. The disadvantage 
is that it is not too flexible for changes or additions. 

2. Concrete Block Foundations. - This type of foundation is widely used and highly 
satisfactory if carefully built. Since tl^e Iblocks are large units, the foundation can be 
speedily erected. This type is especially useful where concrete is unavailable, too 
expensive, (^r impractical because of lack of access. 
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UNIT IV MASONRY 



A 'True Story'' About the Oiirin of Footings Lesson 3 

Objective: 

At the end of this lesson the student will know the truth and the whole truth about the 
orii^in of footin^^s the facts that most historv books are afraid to tell. 

Related Information: 

Many, many years agcj, everything with feathers that could fy was called foul. Chickens 
were often dassified as '^real foul." In a sense there was some justification to this label, 
because their feet were alwavs covered with sticky mud from the barnyard. But this mean, 
vici(^us label caused srnne of the chickens to rebel. These were the "concerned'' birds, 
concerned about ecology (pollution, environment and community health). 

Tliis concerne 1 group was worried about barnyard conditions, especially the wet spongy soil 
condition and it:, effect on safe footing. These birds formed a study group, that started from 
scratch and developed tlie first scientific theory on footings. 

'This in d?pth study revealed that m.my 
serious foot ailments, sue!) as athlete's foot, 
arthritis, water on the knee, and gout were all 
caused by poor footing. This gr(nip found 
tha<^ chickens' feet were poorly designed to 
carry tlic chicker and egg load. This poor 
design caus4.'d chickens to sink up to their 
kneecaps in barnyard mud. The concerned 
group now had a mission to improve 

shakv balance and squiggly t(M)tings. lUir 
how~^ 

The ctjnterned grcnip recommended that flaps be sewed between the t(jes.The object w.,is to 
distribute the load so that birds could walk on mud and mire with ease and stability. The 
first design wa^ a smashing success. No longer did muck squirt or oo/e between their toes, 
and stable footing was now possible. 
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Tlic concerned group went wild with joy and 
decided to split with the old uptight birds (who 
preferred things as they aJways had been). The 
first thing they did was to change to mod feathers 
and greasv kid stuff to waterproof their feathers. 
Thcv next decided to go all out and change their 
name tu "ducks/' Tlius they created a new scene. 

To this day web-footed ducks with greasy feathers 
. n circles around the plain chickens, because they 
can njv. ite on any type of soil. 

DiiriiK \\\ this c<jniTnotion, architects and builders 
V. .J hiding in the weeds, making careful 
(ibse \a'iuns ifnd taking no':*:s This sneaky group 
decide o copy tlie ducks, and the first thing they 
designt'i v ere devices to improve their own 

One of man's first footing problem- /a^ to walk on siu>w. and S(j lie designed snowshoes. 
SiKmshoes worked just like ducks' fee thcv spread the load a..d distributed the weight, 
riic ne\t problem was to tr.i\el in muck .irul mud. and so man started to place flat boards 
,ind rocks to keep f'-oin sinkiir^:. 

Then man extentled his uleas on tlisirilnitmg the loai! to paved roads, and now wagons and 
trucks \vt re able to meet their dt livi r\ selietli'les. 

At last man applietl the idea of spreading the load to his houses, schools, saloons, and other 
pItKcs i^l rest and recreation. 

\ W tlevised the idea of a wide platform under the base of foundation walls so tlie buildings 
would not sink tlown and perhaps disappear from the face of the earth in a bad rainstorm. 

lust think if It wasn't for footings you wtnild still be living in caves, and there would be 
no sc hools. Isti't th,4l a horrible thought' 
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UNIT IV MASONRY 



Importance of f oorin-:s Lesson 4 

Objectives: 

At the end (jf this k^.S(jn the student will: 

1. Understand whv clie ^uess and mess tncthud of inakini; footings will not do. 

2. Apply tried and true methods based on science. 

3. f ollov. a set ' A pT'ner. rules to .uuid tnure proi>lenis. 
Related Information: 

A f(K)tirig i;ives .i houst the same stai)ilitv as a duck's loot in mud (^r a pair of ^nowsluxs o;i 
a hunter's feet. 'I'liey all (/is/n^/zfc (he nw^lit of the ohjcc*, providing stabihty .uid 
preventing sinking. Therefore, if you want to avoid basement leaks, building cracks* or 
sticking doors or vvindows install the footing properly. The footing of a house is the 
ctnure^e pad <>r snowslioe on which the foundation aiid the house rest* So let's go. 

1. Y( ( fliU (MUt'KsiiOrk Method, Sloppy, shaky, unstable footings arc easy; all you 
have ttj do is cliiiiifi.ue conmion ^^nse. I'he trick to this method is to start off 
confused and maintain this way out state all the way. First, select any spot on the lot 
and start digging like a madman. Ik sure to ignore the depth of the excavation, the 
type of footing, and the si/c. Footing forms? Who needs them! Then order concrete, 
but don't specify the mix, and refuse to give the concrete company the delivery 
address. This keeps cveryb^>dy guessing. If the truck does arrive through some error, 
let the driver add water until the mixture is like soup. It spreads more easily that 
wav. Bv using this method, wtioever lives in the house will ** bless" your name for 
ever and ever. 

fAaugerated . vou sav Sine, hut guc Awtjrk ,i\M\ tarelessness will 
produce disaster every time. 

2. Rii'ht Mi thihl H,iM il Si ii in t 

a Soil (Conditions. Normal conditions would consist of a hard pan type of soil or 
very Firm, well drained suil. Should sou encounter a Filled land situation, the 
footings should go deeper and reach undisturbed solid ground. Any abnormal soil 
conditions, such as loose sand. clay. Fill dirt, or water require special treatment. 
Then tlie f< M)rink;s should \w nuide either wider or deeper or have special 
reinf'. )rt ements added. 

5'> 



Weather. - Fuotin^b sl)uuld cstcnd far cnouk;h below the frust line to protect 
ai^ainst heaving and settliiig. This is nut only practical from the point of view of 
science but is r'-quirea bv most buildini; codes. Most codes in New Jersey for 
example, recjuire a iniriiniLim (jf 3 feet below ^rade. 

Compressive Stren. These are fancy words, fur ^J,e. but mighty important, so 

hang in fur tratislation to student language. ]uate compressive strength means 
that the weight of the load ^liousei (.-n the ccncrete footing will be supported 
without failing ur ' rusiiing For example, a certain footing placed on solid, beanng 
soil will withstand a luaci of 2.0(M) pounds per square irch without failing or 
crashing. Hence 2.000 pounds per s(;uare inch is \ts cotnpn'!;si\r strcfi^th. 

Tensile .Strength. - This me.uis the ability of a fooling to resist being torn or broken 
jpart. Concrete by itself has very little tensile strength. Therefore, if the soil 
conditions are p(Kjr. you need s(Mnething to improve it. Steel rods or reinforcement 
have an excellent f'nsile strength and so should be added. Now, the concrete 
"borrows" the tensile strength of srcel. and the footing strength is regained. 



MINIMUM WALL THICKNESS ^" Concrete 

8" Block 




(Double the wad thtcknessi 



Determining Size of Footings 
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t*. Size 

To dete rmine u idrli of fuotiniis double the width of the wall. 

dcterrniDe rht thii.k'tu 'neasurc the width (jf th.e furndatiuii wall and use 

that iiieasureinent. 
Note: This is a irnphfied ineth'»d. h.i^ed (;n fir'*' suil C(,)nditH>t^s. 

Lxarnpic: 

Proposed f( )U fulatioii wall is H" thick a!ul 8' high. 
W idth of foc^tini; ~ 2 \ 'f^" - K>" 
T hukness of fo^Jtint; ~ h" 

a. r(>')tMii:s should be frunlc of poured i oni rete. 

1'/ f Olinw ri. eoinrneiidalioiis <ji building L(jdes and eoru.rete suppliers as to type of 
mix tu rc and w eigh t boannu abilitv of i oiurete. 

V. < omrete lootings slxnild be poured eontinuouslv. No hjad should he placed on the 
t<iotiii^:s oiitil the (.oiKrere is properlv firuied up. 

J.. Av<juI i'vcfsMVe wjter in the mixture. It tMa\ nuke it easier to spread, but it will 
weaken the tuotini:- I ootmgs slnuihl he poured fairlv stiff. 

WhttJ ni Houht as to rhuknes- ol tiHtnng, use this rule: .\« i<'r tnjL'c rlticL'ticss of 

L I tiwtiiii: width should be designed t<> bear the load. Under noriTia! tonditior^s make it 
at least rwu e tla" vMdtii nt the v\.iil it is tn support. 

L',. \^. \er Use fill <lirt \i tlu ireiuh k too deep in spr>ts. I 'sl at1ditJ(/nal eoncrete il 
c ost a liitie niMfc- now , bur u is ^ ln.aper m rlic long run. 
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UNIT IV - MASONRY 



Form Construction for Footings Lesson 5 

Objective: 

At the end of this Itss^^n the student will understand the use of f.)nns in making footings. 
Related Information: 

T he main purpose of this less<;n is to learn how to build proper forms for residcn.ial homes 
^or how to keep concrete out of your stioes). You may never have to build a form in your 
life, but at least vou will know go(;d from bad. Siu'aky contractors will avoid you as they do 
taxes, and \(>u will li\'e a long. happ\ hfe. 

Simple coiu reie forrus for 
residential construction can be 
constructed from rough materials 
or less expensive framing luiiiber. 
T'orin stock s!)ould be selected from 
clean, straight, and strong lumber, 
hke 2 X H's or 2 s K-'s in lorig 
lengths. 

After the forms have been properlv 
built to desired rneasurenu n ts. the\ 
sh'>uh! be leveled, braced . and the 
entire unit scjuared. Tfie next ste[> i> 
to oil the forms to pre\ent the 
concrete from sticking to theM\ 
which makes removal difricult. 

Torurete exerts ^reat pressure, and forms must be strongly braced arid tightly constructed 
to .iv<)id bulging or leaking. 

la-veling and squaring are an absolute tiuist unless y<3U like crooked houses, if you're fond 
of crooked houses, then save all \ our old textbooks so that vou car) Icvc! the furniture and 
appliances. 




No farm footing 
requires sharp, clean sides 



Some footings can be installed by cutting and excavating a clean trench. However, the earth 
must be firm and solid, and good weather is necessary to avoid damage. This method can 
conserve time and labor, but the soil must be firm, sohd, and not too porous. 



FIRST FLOOR LIVING AREA 



Finished 
Grade 

i 



Top of foundation 



i 



Basement 
area 



X 



r 



I.I I 



I.I.I 



Recreation Room 



Recreation 



r— r 



I » 1 



Room Floor ^ ^^^^^ 



A stepped footing 




In some cases a footing must be stepped or sot at different levels. The slope of the land, 
obstructions, or the design of the house may require a stepped footing. The basic principles 
remain the same - the rest is common sen&c. 
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UNIT iV - MASONRY 



Code Requirements Lesson 6 

Objectives: 

1. At the end of tl:is lesson the student will understand that building codes are -^art of 
the law and miist be followed. 

2. The student will also understand that building codes rcgarUing masonry provide 
quality and safety safeguards and shoulii be followed. 

Related Information: 

When our country- wa:> a young teenager, there was no need for building codes. After all, 
there was just so much you could do with a log cabin or sod house plus an outhouse. 
However, as the person-population incieascd, persons not only stomped on one another^s 
feet, but they built all sorts ot buildin|^s, some of which endangered life and limb. 
Sagging houses, leaky plumbing, and overflowing septic tanks caused tempers to flare, and 
so buildii.g codes were developed. 

Most building codes -;>ovcr every phase ot construction, including such items as 
excavation, masonrv, framing, electrical work, sanitation, etc. These building codes are 
based on the type of soil, climate, and structure. In general, all plans, specifications, and 
construction methods must meet or exceed the e\rab^ished code- 
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Most Jiusonry codes include tlic toltovvini; major points: 



1. Climate: In cold cliinatcs tlie 
masonrv base or tooting must 
extend below the frost line. This 
prc^tects from heavini: and thaw 
ing. thus avoiding m()vcn>ent and 
cracks. 



[the case of the concreteJ 
that lost its strength 



2. Soil conditions: Soil conditions 
vary from area to area, and 
footings must be designed accord- 
ingly. The footings niust support 
the building weight effectivelv and 
evenly, and :hus codes require 
t}\c\ he set on soliti ground. Cither 
than solid ground requires special 
foinini: design, reinf irceincnt. ur 
c on srru c t i on w c t fu )ds. 

3. Temperature: I emperaturc plav s a 
vital role bef'.)re. during, and after 
pouring on Crete. Most building 
codes prohibit work at beltjw 

tree?ini: temperatures. Thus *i 
i:ood rule to follow is: Don't pour 
concrete when the temperature is 
below 33^ F- and getting colder. 
M^sonr\" that is completctl should 
be covered with in^uuuing n.a 
rerials to keep ir from tree;* inc. 



D£LIVE*IED 11:00 A.M.— 5 yds. 



and nicest codes r 



are tii's. 



4. Forms: The sizes o\ tooting ai.d 
wall thickness, width, and design 
should com plv with local codes. 
F-~(^rms must be accurate, neat, and 
well braced in ca^c- bcTore 

permission to pour is g-.vcn. 

Concrete: CT«:'ncrcte ini;-: t. ce: 
spec it: cat ions ot the local Cv^-de, 



based on the load b 
The h-»ad-beanrc 



eannc abiiirv 



.sual'^ 



^leasurcc": 



^c^ar.:s r-jr >qiia 



inch 'P.S.I- . ierends jp'.^r :rv.^ 



slump: 4- ^ 
strength: 2500 psi |L.^ 




11:02 A.M 




cement, and gravel. The tnixing tnust be dotic on the site, and the addition of extra 
water is not permitted by code. The dehvery ticket specifies the iTiix ratio, water to be 
added, and pound test of mixture. 

Note: In general> the building inspector enforces the code and must inspect and 

approve of all phases of construction. This includes mspection of the depth 
ot the excavation, the tooting forms, and periodic on-ihe-spot inspections of 
the work in progress. 
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What Is Cement' 



Lesson 7 



Objectives: 

1. The student will learn a ha/v. hvstcncal liiNturN i>t cenient the Rock Age Scene. 

2. At the end o\ this Icssuti the sriuieru will under^taTul what cement is. how it is u^eJ, 
and the advantatrt's. 

Related Information: 

Mas(>nr\ niatcriaU. v^rc jsed in eunstriu t:on because of the tolljwing advancaccs: 

1. Strength thev have the ahilic\ to support heavy loads. 

2. Toaehness thev have the ahilitv to withstand soil pressure, water pressure, etc. 

3. Durabilitv they have the abiHtv lo withstand wear and tear tor long, long years. 

4. Econoniv the\ are inc\pe:;s!ve. plentiful, and pr.Kiieal 

beautiful advantai:e>! But how do vc:-j t'iM^j/>n?t niasonn. materials - make them stick 
roccther to m^ke a con>cruction that has the strength, toughness, durability, and 
econom\ that mast>nn materials are ».apab;e ot^ 

Well, this exrlanarion beluHirs to the historv department - not the science department. 
So. let's check the blurred pages of hiNtv-rv the coke stains make it the ''real thing*\ 

1. Rock .\gc 5*ccnc Ha/v H'-torv . V, .1. I ;. Folks called "rock snappers" in the Stone 
Asrc provided vcvationa! educariun for r-.-ek diggers, rock rollers and rcvck and roll groups, 
but someS.iW thev rVircot "rock loiner^" rhc n^a^cns ot the dav were called;. 
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\^hat niadc tlic sccnc worse uas the cnnditUiii ut tlu! rock market. The ruek market was 
reallv in had shape, h had tak^n a bix: tumble. .Ml the used rock luts weren^t iiiovmc a 
thii)i: exifvpt small, e.^inpaer "tcTeiLrn pebbles'* iiere and there. 



I hen aU)!ii: tame some folks ealled 
Li:\ptuns. and t!uir kiiifolks the Romans 
and the Creeks a real rock set. Well, thus 
CTujp reallv cot the rocks rollintj^ and to 
rhis day to!ks call them the "rolling stones*'. 



"f'l..;. started tu put the rocks rut;cr!:!.r w!tii lime and plaster of paris. That\ ni:ht - b\ 
umtil: this natural cement tlitv riircw up the Ciolosseum. some pyramids, a number of 
aM iediuts. and some folk^ claim Yankee Stadium too' Thev also ust^d this stuff to 
keep .alse teetli place and to i^ivc- soda \Aater that real thing tlavor. Asamacrerof 
ta<.t. v(>la 'Ait!i cement added ) ■ the "real thirv:;", ; 

\K!r!) a'i that ;w\ the eveess ro^ks were raken l ut of the market, a scarcitv developed, 
a'ld TJ\an\ a use:i rock dealer becante a millionaire. Their wives went arc^und with lati^e 
Tv.uKs eerrL-rued to band^ riu'^r tinkers. 

2. Pure Honest Science. Pet)r\ kc p: sc arxhmi: k-r a better wav ro bmd tilings toi^erher 
w-uT, bu-.ldn^c- The--. t \pe-:nici;rL\l with Wiri^jus inatenais. FinalU . thcv found that speLial 
:v;vs o* s:v,"a'< and !::!!e. it ^-i^.snd. .o-i^bmed. and heated, produced an excellent ee 
n;cn:. T\\\s prodiu: wj. e.iikJ pv:rr^jnd ^xru nr atrer the Fsle of Portland, in Enclanc. . 
V rr-"!i ab'U;: 1^ -j, c.e- c:r has been used w)\\^ excellent results. 



FactN about porrland cement: 



rr.and ecrren: > 



Pvirrland eenient is sold :n 
^ M »r f pow dc red c e n le n r . 



:r <*nA inej!!s a cerrain tvpe ot ccmenr. 
■^^-^ ir>- ea.h. This is cxactlv e*qual to one cubic 



Ai! porrland ce~nenr '^\cta^ c. T'-j^s n^eans :t \k-\ 



a.rden or set under water. 



P-r>rt:a.rd rc^ient ucts 
co'-nbintd ti-rm a c!"enn. 



a-^d -^t^^ne arid Thus bi-^d t'ie 



xed vvit'i water. Water and ccrrenr ^vbcn 
-r.buiatr.-^r. crc^^ring hard crvstnls that adhere to sand 
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Types of Cement Lesson 8 

Objective: 

At the end t»t this lesson the student will know ^bc)ut a nunihcr of dittcrcnt types of 
cements and their uses. 

Related Intormation: 

1. Ordinary Portland - normallv used tor general cc^nstruction work s.jch as buildings, 
bridiies. roads, sidewalks. In other words, for a\erai:e work. 

2. Mich Farly Strength - used where hii:her strengths arc required at carA peHods. The 
strtiii^tti (A cement depends grciJt]\ on how fiT)e it is ^-.,1 J. High -early is ground 
superHnc. Thus it not onlv is stronger to start with, hut it t^kcs less water and hence 
is stroni:er and taster in setting and hardening, Hewce. when a structure has to nave 
e '.ci 1^". 'jt st'^en:::th and go up fast hi^h earlv fort land is the best buy. it also re- 
iiutes :ne time required f^)r protection in tree7i!ig weather. Yup ■ the\' use it for 

3- Sulfate- Resistant uv-d in construction where the structures arc affected bv waters 
with. I'.ich Loncer':ra:ik.'nc i f sulf^rc^. such as sea w.^ter. water in certain n)anutacruring 
plaiT^. or on certain irroJTui arca> w:Li. suli.ircs. Salfatc-resistant cement wi!l not be 
weakened urd^T che^e conditums. 

4. Aiuminous-Typc (^cn'^ent - ; spt.cia-h where concrete has to be used r^ght awav . 

tZxafnp'Cs sewers. airpi~>rt : inu.ivs. w;ccr Tiiair^s. telephone installations or an\ (>rher 
!risral!a:ion \v*iere repairs nvjst be n^ade is quickK as possible. This cement is made 



i^:hl\ rcsist.inr ti^ imunouv C' 'Und^ ^iv.S ^.iTvr ]-\ chininatTnii free lime. 



Air-Entrainini: Portland l'.-17l«u!:*s ^^aW > ot « chemical wiiich proci.iLes 

T!ii -- jns of <:"!n\-. wci^ discribured .-tr bubbles. The addi::on oi air itriproxc:. the 
w v>rkab:l:T:\ ind ;ncreci>'.-s res::Xan^-e ri.> th-iwrn;^, trLC/inj, and the bad cftects oi salt, 
it 's used in ::>d i^-tri^^! c ^)'^^T^•.lc^^ 'M. 

SPECIAL ? ( RPOSE CIIMEN : - 

1. Mortjr Ccn *.nr - i;v^:2!l\ r-iadc b» . '^rr^hin-r^i: rorn...-i porrU'^nv'? and hich<alciL:ri 
1^ me store. r. -"rpl\ ^ rated. o-dd:n^ .i --^'iUaV. arroim: ot lirre to make the cement 
b'r-erv. -^^co caMcr r-,' wc.rk \v:rh. Mo^:.:r cern:. -t c.-n be b.^uchx prepared or tan he 
ri.id;: r- ~ It' 15' 'i^J^e to p.'rtland remcrt. 

2. U hitc '^."♦'^ran/ -^v^ cnr ■ " .-| regular rrn'ard in ; r.pc. rs buc fol .r. It is 

made rn..: ! C'"~'^;:\ seicc e." tngredrcnrs to produce a rure -.^l-^rc finish, ii; --as rhc 
srrenirth a.s ^cgular ponbnd bu: has be;ti:tv in ;idd:r.on. 
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UNIT IV - MASONRY 



('oiicrctc l esson 9 

Objcciives: 

1. To understand the difference hctueen cenKMit and concrete. 

2. Tu learn chat cenicnc makes possible a great variety oi building products. 
Short review: 

In the previous lesson we learned that cement is a niatcrial that, when combined with 
water, will bind things together. Simplv stated* cctfwfit paste is a biruier, 

( Often tc IS a combination ot ingredients: a paste of portland ccmeot and water, 
.onsbined with sand and cither gravel or crushed stone. The sand and stone (or gravel) 
have no ahilitv in themselves ro stick tOiicthcr: thev arc used merely as fillers. Once the 
cement paste is added, a chemical action transforms the mixture into concrete. This solid, 
} arJ mass all depends on the binding action of the cement paste, 

Cti*icKt is such a versatile binder that a tremendous variety of building products is 
available cement bk^ck. cincicr block, brick, and structural, floor, and roof tile. 
(A-ncrete poles for road signs, roaJ tile and pipe, tence posts, septic tanks, lawn furniture, 
sidewalks, highwavs. curbs, bridges, ramps, walls, etc - all are made with cement. 

tVi \our uav home todav. see t\ .v nianv dittcren: concrete products you can sec. 
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Concrete Advice 



Lesson 10 



Objective: 

At the end of this lesson tlic student n^iU undcrstjnd more about concrete and how ro 
handle it. 

Related Information: 

Once voLi have learned how to handle concrete, you will be the object of en\T on the 
part of ordinary people. You will also be abk- to adnse vour "paw" how^ to install 
warerini^ troui:::hs for cattle, to weasel -p root hen-houses, build foundations for clog houses. 
foociriiT^ for wine cellars, or a cement pit for sheep-dipping or barbecues. Win the 
admir,icu:)n and friendship ot your "pop" - act as his advisor. 

Effect of air temperature on concrete 

Low temperatures retard concrete's chemical action ^hardening > and also cause 
ciiTicrcrc to lose screniith. 

Extreme cold or freezing almost stops ^^lardcning altogether and can ruin footings. 

Be<.t air tcrrperarurc should be between 50^ F and 7'V P. if h.igher or lower, use 
rrc^tcctive rr.ca^ures [or don*t do the Tob\ Ci^ 

Tn pre\ent the soil and the footinc^ themselves 
from frce^inc. use some protective ' Aulating ma- 
tcrials before and aher pouring. E\ar': es - straw, 
s-j't Ha\ . other insu latin c mate rials. omc form 
of artificial heat. 




Avoid rapid evaporation water trom concrete. It 
'.^Mter evaporates too qu3ckl\. . h\"draLio'"'. 'harcen- 
i-^.;^' will nor be complete. U'ind, air temperature, 
and hum'd'tv a! I street proper "curing." Con- 
ditions mjst be as nearly ideal as possible. Protect 
newiv poured eoncrcte from the hot sun. Dampen 
subs>"'«il and tcirm*^ and cover them. Slow evapo- 
ration ot moisture abs^^luteK" necessary tor cur- 




erJc" 



2. Using c lit mica Is 



The chciTiical Cilcium chlorulL :s sainetimcs used to speed up the setting time of 
concrete. It sliould not escccd 2 percent by wciglit. Chemicals will rjt prevent 
cnncrete from free/ in There is no sucli tlung as <\ concrete antitree/e. The best 
advice is Do not pour Ctu/cnrr m frvizhi^ wiatrxr. if you must, then use -nerv 
possible precaution be tore, dunne, and attcr pouring ro keep it trom freezing. 

3. Curing 

*'Cunnc* ncans proper hardening jndratiunS FVoper curing depends on proper 
temperature and moi-.>tiirL-. l.'nless \ou ^;hsoluti Ix controi these factors, tfic concrete 
strengt!> is sacriticL-d- 

4 iMacing concrete 

f\».>rc: Tlu- word "pcunng" t\ot Li>ed, as co.icret(' shcnild be used as stiff a.s 
p^jssible - Mixes shi.>uld be stift. cluites should be sinc>Gth, and the concrete should 
drup no rr-urc than 3 or 4 feet. If the concrete drc^ps from too great a height, stone 
"pockets," sand streaks, aiid sepaJac:on t^f in are rials result. 

5. U'ater in concrete 

The rrinc-pa! h:ne:.iun ot water !> to bring about hardening (hvdranon . It iy 
/v £ y«'t'^;r:j-/ TO iZVoij iyct<si\i n-atcr i*: ini\bi^\ 

W.rxT tur tcmcre:.^ thus: be clean and yv.vj. A good rule to remember it it is fit 
:u tiriiik. it i> tit r^,* be u^^-j. E\^e>s:ve inpurities in the water can -iffecr the strength, 
^:abi'i:\ . sc'tinc Time, and abiJitv to w.tHstjnci discoloration and detci' -rr.t^on. 
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(.t)nir<>lli srhui- W.iici Lesson 11 

Obic'Ctivf 

1. Ar the '\ this ks^<.>!^. the sriult'nt un Jcrst.irui vshy surtacc water collects ncNt 
ti) a 1. -Hi t . 

2. He 'a;1I kiu»vv ^*.I^.e v * >'ii :i n s-:is^- r',r,:c,iiLs h : tliis. 
Relatt J liitorniation : 

Contr' ■ili'^iT M:rfavi- water ari'v-.tui the U>und.uion v^t n house is a perplexing problem to 
D.-r w ii.'Tiicf ncrs. Let us niak». some siri'.plc i>bser\'ations in house construction and 
c'f.ir i:p an\ r-i:sunder>tanJ'ii:s abi>ut this- 

hi ; \ea\a:]nc for a f:v,;iuiati. >n. the e\cavati<-)n i:ius: he made larj^cr than the size of the 
t'.. '.TiJatio-i. "I ls^ *s done :< > a'iovv roorr. fur the fonr^s and drain tiles, and also to allow 
ru. -r the I'-.-.'.-r s wi rk ir>taMM:c :h^.- waiU. waterproofinc. and whatevcr. 

LvaTipiL- 

An c\'. a\a:o* -:s->^ a hjlido/er ;;s'.:a::v di^s fr.^in \ro\n to back. Thus he must create a 
ra-iir -r slur.- c^^'^^iC m and ii-^u'.: c-ur. ir- order tc:^ keep dii;pnc deeper. Further, he must 
. .ii .»\Kav T ^ A.. ,^ . t d'r: at 2 u Tm -a ro>:n toi the workmen. 

'J i^,^ j-^ f ..-^.^ h x^^";:::'^-"- v't" I'irih ar.' .ir,-..: that ar^- ^tjw well mixed \vuh air aiiu 

. L . K L 4.1 . i. ■ ^ ^ N • ■ - . . p ^1 ^ ^ - 
Nc-, :r -:[ » H^>c. ?-\ a"?' : 

T"t^ . ric^-^ •L.-ui.i::- -.^-^ v^-':\d cr-urd iliut nature l^ad com;?ac:ed tor 



::d, ard a T^aindaivjn is r-istaikd. When the 
^ ba^kV::^d - 

\ v«v -;^v:; a ;:r.:,.*\ ^: rr. ' ^r: d;: J bv t:, -r.-'^c'*- rrar;^ed >l;1. The surrcuncini:. 





(I 




Fourt}^ ( )bsc r\'at ion •. 

The Ikhisc is now coin pic red, and i^u iters .ind leaders are in- 
st;illed. Now a!! the water troii) tlie roc^f is ct:5neentrarcd in 
the leaders or drain pipes . . , and where docs it How? It 
flows riiiht sni.iek dah inro tl)is soft soi;, rhat acts as a hii^e 
sponge. Ir sirs there, pressing ai^ainst :he basement walls. tr\ 
in^ z^) cet in. It tTia\ well succeed .ii cc't'iiur in and niakinc 



\"our rec ro< ' 




Pyd.'A olf your roof (iio 
week your rec room. 

flMote^ but The ffshmg fs goo.: 



U*7a:'> .t tcl er io' ^'c 
be twee:'! the draii: ripe a: 
ware/ aw\iv tron tltc hou 
\ oi: need a r.'-^z./^iert^^ 
least t!":e sane diaTTiercr , 



H, Buster, rht rir^t thine to do is to vriJt;:c tI:c soft, ^poncx Oijp 
■id tl)e solid sou. which \kc trust is property sloped to drain the 
Si.' - To bndc<^' ^h<i^ Ciip which nay var\' from .> feet to 12 tcct 
Nome pe. This recLii-es ^ trcv.:o;h or some rv pe ot pipe at 
as the drain or larger- A 2-^' or 36 cement splash-block or a 



"!^e rcM cons:deratu,-r is r.ir^ conirac: this 1oos;> ri:l w^thou: wainn^ 30 vcars or so. 



Tris can be aceor-r^ished to sv;*:-!!-:- extern bv soalsini: or tamrinc this crcund or both. 
T!' is rs to a^celcrare the v^ c-.rk o t nature, Howx-ver. c^'jtjon must be used, as wsrer and 



ta:"ir:n£ can create a rres:'.ure 
ear/n s^-tr-es. r,> rroAivrie a 



drainage aw^iv rron^; the he'juse. 



l>;rinc cr atrer a ra:n. ch:^k :■• ^ 
coi lecnnc* 
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IMT U MASONRY 



^^atcrprr.>ofin^ rlie Fcuuid^ition Lessen 12'(A) 

Ohjettivcs: 

1. A: tlic cpai ut tl'iN s:..Js-n: \\\]\ JIKit■r^t.l!lc^ the rca^.Nns ti>r \v arcrpruofini; a 

2. 'I'iu- studtiu w iW also uiuici s:.ji:ci m inc r.K rri(.)J.s ot vs atfrproohiie. 
Kt'Iatcd Intorniatjon : 

SmiI is tn^j;!cntU d.unp v>r uct at iior-na: tcunJation depths. The amount ot water 
rrvsciK .ifourui -i Tmi: rKi.ition ds'pLnd> 0]\ nianx Tactors. For example, ir depends on the' 
«.i:j.;uiit ;-t r^ifi':"^!!. the !> nation v)t vtrcam^ .ind lakes, the exiNtin^ uatcr table, and tlie 

C •.1inp...siti :>Tl ;it r h ; Si ''.l. 

"rdivLii^v f -MindaT^Miv , w'^'c ther tl-c\ .I'-e pourea concrete or built of masonry units, are 
.■.)t ab<. w.»:vrpr^u»V S.>:ik water var^ seep through the best constructed 
'T's. Th 'Tv' an -inhnarv ba>^'Tne:u cjri become a beautiful swinimini: pool. 
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\V ,1 1 erpr<.u 't'-Tic -> rL'latueA sin pic 
.~.;:*'*r^i: c< 'n-^r'.u' ru »n . bur l xtr-. 'r-^-.v ^' 
.v;Yi.l": .it'.r :] > .-.l. "... 

T'h.". 'A.-itL-'^pr. '.jtinc > rc.t-I\ rrc '^^^'^ ^w^' 

-';e ;'\:r,t . . -r. 

"T'':e- -^.itvr!^' ien>:r\. . r p^;..:-c:v:-corcrcrc k.-t bl^.'-vk "oavjd.^rions :> :!m:ed. And even \v:th 
r'-:^- ati..::r:i,ir: -AuTcrr' j','^t:c v.'rvc^r *^d,i:ru'Ls, asonrN i> por-'-us. Thus. th:s puroi..s 

1. PiHircd concrete tc>undatit^n!> [\v,:-^u ;(.?ncrc''u* .oundar'ons arc supenor m dens.ir% 
.::"crc*""= t-' ■r':-v:k rV'^nca::/ r.s. b^: --Tii^ require waicrproofirig. One ot the 
^:-rpl.-r t ^-^'r ^ of •Aar:•r^r.•^:f:!^:: t.'V cv^r^cretc ^s hjt :ar a>pKaIri;rT:- Heated tar 
vvr..^.i- ...r.: v/.w- -..^Ti , :o.-.^!ri: prl:^.it:. n a Nn.:;p, R-:rcn^bcT - bot tar no' onlv 
s-^s.-^ : v^'i-rc:.- b.:: ■ :■. sb.vs. c\(rb":;£, anJ bu:-:a:i h.c:. It smarts, lOO, sc be 
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2. Concrete, tinder, or composition block. The f'nindation constructed of rlicsc 
materials :c<^uircs ^rr^tcr prciaiaiuns. Blv)ck construction iinnKcs numerous joints 
an.^ the bli>cks thcnisc-Ivcs arc a more porous materia!. The wise student reads on and 
absorbs the tacts: the too! is in ho: and cold water ;\!! his hfc ;. 

Block j(jints should 1h- near, tieht. and stroni:. and t un a cenunt plaster coat is 
applied as further sealing protectn^n A good job consists of two coats of plaster, so 
that the final thickness is about *4 of an incfi thick 

The nu St critical point is w!iere the foundation walls meet the footinc- This juncture 
niii<.t be absolutelv ckan and be frc».- of dust. mud. cement droppings, and debris. A 
ccrncn: cove or slope of fresh cement morrar should s-al this juncture. 

<>nie the wall has been plastered and proper'v coved at the base. \ ou are readv to 
^\atcrprwof. Now ;. ou can applv hot or cold far b\ brush or sprav. Hot :ar is better 
because it iv ritorc flexible and sticks bcrrcr. 

1: r.^a* water condition^ atc excessive, vou applv r^^led :ar pa^cr [felt' to the 

lar'-d wall and recoa: acain wv.h tar. The ar^un.nr of mr and the number ia\ crs of 
ra-'-ed parser depend on rhe existini; conditi'.Mi>. 
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UNIT IV - MASONRY 



Waterproofing the Foundation Lesson 12-(B) 

Objectives: 

At the end of this lesson the student will know wiiy and how to use drain tile. 




Related Information: 

Arc drain tile really necessary? That's like asking if boots or rubbers are necessary. Surc\ 
theyVe not if the sun is shining - but suppose it's raining! 

8" BLOCK WALL 



EXTERIOR PLASTERED 
WITH MORTAi"? 



ASPHALT WATERPROO; * * - * . ' 
COATING . 



CRUSHED STONE 



CEMENT COVE 




4 CONCRETE FLOOR 




4 DRAIN TILE 



CRUSHt'D STONE 
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Well, the same with drain tile. You may not need them everyday. Maybe never. But. 
arei/t thcv nice to have around ''just in case**? Installation depends on the existing 
conditions and expected fui'.irc problems. 

You do not have to be told that water will always flow toward a low spot if it gets half 
a chance to do so. Where it is possible to run off accumulated water to a low point or a 
sewer, the drain tile should go on the outside of the foundation As the drain til^* are 
installed around the outside, ihcy should follow a downward slope to take advantage of 
gravity. Thus the exit point should slope or pitch away from the bottom of t!te 
foundation, just as the surface area ar vund the house should slope away from the house. 
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FOUNDATION WALL 



4" 12" - TERRA COTTA DRAIN TILE (CONTINUOUS) 

I] 

|| ^^^^^ INTO DRAIN TILE 



PLASTIC PIPE BLEEDERS FROM BASE OF WALL 



FOUNDATION PLAN 



4 



.1 



SUMP PUMP PIT 

4 




If tlic toLUul.JtitHi is below the scwlt level or the draiiiai;c point, the tile can be put either 
inside tlie basement tjr outside. kei.'^'/nibtT. water ean't run uphill, and so a pump is 
reijuired. Thus a sump pit and a pump must be installed at the low point or exit of the 
drain tile. Most pump'^ are automatic and contain a switch and a float. As the water rises 
in the pit. it raises the Hoar, wliicii ni turt^ activates the switch. 



F olKs with weak heads pump the water out of tlieir foundations through a short pipe in 
the wall. Thus, as the pump expels the water, it flows ri^bt around the foundation and 
back in! 'I'he rii;ht way is to extend the pipe so that, as water is expelled, it will run otf 
and awav from the foundation. 

A comtnonly used drain tile is a hard red clay tile ealled terra cotta. The best si/c is 
about 4" in diameter and about 12" loni;. These tile should be laid in or around the 
pcrnneter end to end. leaving a sinali gap between tiles. The gap is provided so that v ater 
can enter so that it can be channeled ott. The tile should be laid on a bed ot gravel or 
crushed stone yt least 4" in deptii. The tiles should not be placed above or below the 
concrete tooting but (^n the same level. The tiles should be pitched toward one low 
poi!it. and the joints covered with tar paper strips. The strips prevent cement or mud 
troi!! getting iiu but still permit w.iter to seep m. 
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Drain tile placed <>u inivri'-r Pcrini'.tcr should Uaw slu^^rt Icni^ths of bleeder pipes 
spaced about cverv two feet. 'Iliev '.lujijld lead tliruut;ii the base of the foundation wall 
into the dnMii-tile svsteni. 



EXTERIOR OF 
BASEMENT WALLS 



- INTERIOR OF BASEMENT WALLS 



BLEEDER FROM FOUNDATION 
WALL INTO DRAIN TILE 




^^^^ DRAIN TILE 



CRUSHED STONE 
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L'NIT IV MASONRY 



Kcinforcciiitnt Materials i cssoij 13 
Ohjectivx*: 

At ih.v kDil lit tl):s lesson tliL- stiu.ii-yir will be dh]c t-> urKl(.T-,t.ii»:l vnIi^ i!u1 how 
rein h )rn- riien r niatciials are used in corurete. 



Kt'latftl Intorrnatiori: 

(."oiuTete is a lot like a student it has srrcn^tlis and xveaknesscs. Tlie trick i^ to ottsct 
file Weaknesses and ^iT both to work and this talU foi rcMuforecinent! I<et's iruesti^att* 
the 'A '. akn4-^>fs ot" Concrete iirst. 

C"ori(rcte is inuJi fouulier than chicken teathcrs. It can withstand tremendous pressures 
.Hid lia^ a liii;!) lesistaiut.' to crushing, luirher. sve called this compressive strength. But 
< on< rete fias nor r<)o muth tensile streni^tli it i> a pushox'cr for pullini; apart C)r 
breakmj. and that's where remfortement comes in. To oflscc this weakness nou ha\e to 
aild soinefliim: rhat can withstand a lot ot tension and stress and what's better than 
stie! ' Yup, stec! has hiiili tensile strength and, when added to concrete, it gives concrete 
.i Inch r; sistance to betidinL: or pulling. Thus steel in various forms is added to building 
beams, bridge beams, floor iv/ams. antl slabs. 

KeintoKid ttJiKrete tomes m a v\ide varietv ot toriris. such a^: 

1. Arcbitcctural coruTetc. I his is steel reinforced concrete, cast in speti«d shapes such 
.IS girders, r^ ^d deiks, posts. .1110 sl.dis. Thev actually combine beauty and strengtlv 
and I an be used md<»ors »)r outdoors without aiiv further treatiTient. if you don't 
bi'he\e it. then pLu li()ok\ and \\\ out to (California .mtl see tor yourself. 

2. I*re stressed cor>crete« Sonu science teat hers sav it's like a woman in a tii'ht girdle, 
but that's a poor e\ainple- It's re.dK more like used chewing gum with big steel n.dls 
sunk in to hold it in shape. 




PRINCIPLE OF PRESTRESSING 




STEEL nODS WITH 
HIGH TENSILE STRENG 



wooden blocks end to cud. voli c(;Lild litr the whole buiuh b\ s^uL-L/iHi: them 
tOi;L-thLT. HfL stressed e^.-urLte ,isL^ the saiiie pri!^cip!e. A wire wibk- streteliLd. 
p<Aiiu;ncd. and aiich<;rcd intf> a fonti b\ hydraulic jacks. Next the Lor.Lrete is poured 
around the cable and left t(j set. The cable aiieiior^ both ends and never lets jiist 
hkc sejuee/ini; the blocks. 

Reinforcement mesh, 'f his is a pre termed wwc mesh that .t \:uv *.ould use tor eai:le 
vaiic'S because U s s^) biu. \\vll. it\ Mnbtdded m 'vOiitrete s!jb> 'hat are used a> roads, 
sidewalks. runv\.i\ s. eti. 
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UNIT IV MASONRV 



>\>undations for Porches L >son 1-^ 

Ohjcctivt*: 

At the ciui ot this kss(j:; the stiidciu w;il jfrrcciatu the pr»>p(T [noccdurc in b*.ildinc ')n 
|^'>rc Iks. 

Rt'Iattd Iii(ormatif;n. 

Ttii^ li. ssr>ri 1^ iinp'jrtant bcccjuse poorly t on-itruc ted porches are one of the main sources 
n\ .i liMitKM )wner \ he.idaciies. How many tinies I'javc you seen a porch pullinj: awjv or 
•c p.jr.iT iiii! froni tiie main foundation? : vou I'vcr v^ondercd whv? 

W^'ll. this it sson uih help e\pl<iin s<.'Mil of the causes. Sc: if vou han^ in. vour porch will 
liarit: ^^f- There's !u>tfMrjL' worse th.m havin.: vtjur porch pull awav while vouVc sitting on 

AU'A :nasunr\ .uiditirms are L(»nstruci:d in two wavs. Let's examine both 



^. ir ' ^^ched. rins rvpe (;( cidditir>ii does not start at tliC main foundation level 
I : 1 K' below the trosr-iine level ;ab;'Ut 36" below grade; The inasoi] inserts 

\ .\r rit^hr a.i^h.s to the inain wall where the planned porch begins and ends. He will 
repe.Jt tiW pr- ecU;''e ou everv other row of bIoc'<s on tlie main wall. Thus a scries of 
bl(^c!.s ^ . t fl»e jx^icli location, to act as a fut Jre key. The pc.^ch area is excavated 
ift'.l a !■ U oiini:; th'. si/e the po'-ch js installed. Blcjtks arc then laid to interlock 

with tlh kc\s jnd presti^* vou i)avc ^he rcjugh outline of a porch. When 

toriiple'ed. th*' pore!*, consists C)f a series c;f ste!>s and a hollow platform. This platform is 
nsuallv filled with dirt, ann J>i' porch slab is poured and set. Naturallv, precautions are 
tak<'ii li' : 'trir (lu dirt, and reintoreenients .ire inserted into the pc^rcli stab. 

!V Totally attached. This ineihod ret|uires that all additions start at the same footing 
h.ist 1 level .IS the main foundatit^n. Thjs the main foundation and any porches, etc, 
heci 'lie one big c ontiuMous footing 

'The f(^'in(ijtion walb ot the porch are erected in one continuous fashion with the main 
ti »LindatioK , and it -Makes a sur T Job. This one-piece interlocking masonry unit is then 
icineiu pl.isieied .lUfl wa(c rpro;,fcd. \t\ chances of pulling away are mighty slim. Usually 
an opeiiinc is p/ovided ivi rhe nj.iin foundation, providing an access for additional 
stora.'e r«)()!,K V-ms little ri)orn ni.'Ves an uioal wine cellar or a place where students can 
h ule frj >rn i hen pare rits. 
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KEYED BLOCKS — 



Fifvi:. grade 



nil murn 3 0 Below 
^ < -» 



4^ 



LI 



r 
I 
I 
I 
1 



I 
I 




Or % * o - 



8 THICn FOOTING ' 



UNHXCAVATCD 
PORTION 



ro: tion 




INTERIOR 
OF 

BASEMENT 
WALL 



reinfori:ement 
rod to brace 
backfill 



« « 



Studv the chait that ^*ollows and sec the ad 'antagcs and disadvantages of each method. 
Ktu nij; these facts can help y.'vj . onsidcrably in any future building plans or even in 
repairing existing (Troblcnin. 
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MLTHOf) A 



MF:TH()I) li 



tM(nir)i;s. bai kfill. 

Tt iuic-iK. V tor till dirt t'> sctrU-. 
i t atJii^ rcpjir problems. 

(iaii lucak o^f .md pi: II iiwjy. i'oot 
ini: dfUi rs and djMuultv in iiittT 

f illL'd carrh jxirLh a constafit prob 
kill with tcrmiiL's. insects, and rut 

I>ilucii!i to prupcrlv w.H';rpr(;ot. 
f ffftuvr repairs .ire \'L-r\' difficult. 



Ktcjuircs more inarerial. but ver;. 
iutlc incjre. 

I aster and elica|'>er prepare be 
t.aise excavation is al! done at 
oiite. 

Requires nu fill dirt. 

( !() n t i ini uu s . i n t cr^ockin^ walls 
elinnnate }>ullin^ or breaking awa\ . 

Virrually termite proof. 

Not aficctcd by surface water or 
weather U) any appreciable decree. 

Prcjvides additional storage space. 



\«>tc: With all costs considered, tlie two inetliods cost about the same. 

Vu Do: Select the method vou tlunk is better ji.^i write down the three reasons you think 
.ire most irjiportant for voar choice. 
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IMi IV MASONRY 



iDtcrdcpcfidctKC t)\ Trades Lesson 15 

Objective: 

At tin; end of lesson tlic -.tuiiciit will u!id<.rstaiid tii.it iiiaMiiir} is cvcrv bijd\ 's 

[(LsitK-s-.. «ii)d t;i.it all trades should U.irn tl:r l:>a>K- facts. 

Kclatcd Intorinati'in. 

/\ l)a>u kriowKiiue ot fiiasonr\ is !iLl[^ful to all tradesmen, as each trade depends to some 
dei^ree ou another. There are rti miv (^cLasions where you have to know soniething abo»U 
aijothrr trade lo aceoinplish V(.*jr own. The following; are some honest -to-^oodness 
example-, from real life e\p<.rieiKes. 

I.xainplc 1. A carpenter, for e\.;n'.pie. must know how to erect forms for footinj!s and 
walls. Otlier tradesmen, such as eleetncians. plumbers, heatinir men, and others, must 
fre*-iLientlv 1:0 untier. thnjuj;ii. or ovui masonry units. They must i^now soinethini; 
alii)Ut inasonrv because the builditij; code or safety rei^uire that structural strength 
m'.i'.r be main tamed. 

I \ample 2. I'.p'.ni; tor waier. l^.is. and sewer must p;»ss tlirout'h or under masonry units, 
and tlie tradesmen mNt>Ked musr knuw .Mi^lit fror!i wrong. A few simple errors car: 
.litrct the structure tor s entire lite. 

I.xjfnple .V Carpenters must attach wood silK to anchor bolts on the foundation, girders 
to pier-, and other wooii to ma-.onrs joints. Thus. s(;mc- knowledge uf masonry is 
necc-^s.ir\ to aV(;id errors or dam.ige. 

r.xainple 4. Air conditiujimg and heatmg mechanics must at time.* tristall controls, 
pifnng. .dud duct work on. over, and through masonry units. Thus, d'jspite all the 
pl.ms and spr'^ifi^ at ions in the woild. tr.idesfnen must know some ma.si>nry facts to 
tonnnunu.Ue .md cooper. ite vviili e.ich other. 

Suinniarv- |usi pic ture the in.nu thnu:>. m a house, such as windows, doc-rs. appliances, 
suppc ris. anelu^rs. or b.'ses that involve masonry Ano':her point workmen from all 
Hades .irv advarued to pos!tio!is i^f supervisu>n. Thus a masonry background is very 
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Now. there are some persons that dislike al! :ypL^<^ of cement and w iter and are sligl)tlv 
antis(;cial to boot. This type is only friendly to masons when thev want to swap lunches 
or borrow a steel trowel to slice some salami or cheese. Now masons arc a tightlv knit 
t^roi'.p and arc honor-bound to 5.tick r.recther like cement. They can pass the word down, 
and then, Buster, watch out! Suddertn' lunch pails, shoes, pockets, and other liollow 
objects i^et filled with stuff called corivrc-te. It ;'.n v to he fricndU aud coopcr.ttivc. 
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I Ml V rRAMf:(()NSTRr(TIO\' 



Followiru' the Plar I.csst>r) 1 

<^)bjectivcs: 

1. At iric cud ()\ tins Icssun tiu* stwdL-nt vsill rca!'/t tl^c impcrraTxc u\ f( )lK)vs-ini: rlic 

pl.lD. 

2. 'Tlic stuilfnt will .jiso rcili/c rh.it crrur-^ occur and know Iiow to use iiowJ judLMtu'nt it 

tliCA (!(). 

Related liilorinatiori: 



Phuuiif*;; is an t-sscntial ingredient of almost every liurnan activity. r<jr example, a simple 
tliinu like a trip to the store rec^uires sorne plan. Without (planning vour route you eould 
take the v/ron^ road, and vou miphi wind up throwing roeks at sonie teacluT's house. 



I'lMlding a houNC reipiires that you fc^Ilow 
the pl.ni. so that the finislietl protluct is an 
exact ref^roduetion of the drawing*. It you 
want lo nail «' bunch ot boards together for 
si|uirrels to run u[> and dowii looking for tlu' 
luit that huili it tii)ti't tullow the plan. 

Now. as vniir le.uler Tni telling you to 
follow the plan. Because the entire* «^triKture 
IS depetident upon tlu- accuracy of ttie lay 
out ot the tloor. walls, rooni p,irtitions, .uul 
roof. Iiiaccuracv W(;uld eaii r confusit^n in 
ever\ trade that follows, and it woold result 
in a hopeless mess. 

IVrteclion. on ihr other hand, is sometimes 
impossible to re.ich. Thus tiny errt^rs .ire 
common, .uul this tn.irgn ot error must be 
rect>gni/ed. 

For example, the spacing between studs or 
t1(M>r joists miglit v.irv a whi/. Wherever 
possible the errt)rs in measurerncnt shocdcl be 
(orrect d. In other cases, where the error 
will not basitaliy alter the design or 
strength, it may be allowed to stand. A seri 
Oils err(^r must be corrected, because all tbar 
ft)Ilows will oidv extend the error, and the 
design or strength is affected. 
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short Classroom Drama 



liMioccnt Student: "Yoj iiuaii diat lolk^ can rnakt inistakts and iict awa\ with it?" 

Truthful Teacher: "Yes. minor ti. intakes that cati be corrected or do not affect dcbii!n or 
strcn^tlj are allowed. Kemeinber that we can Icani through mistakes. 
Most fi»lks except teachers nuke mistakes. Teachers never make 
mistake'>. and don't you ever fo'-get it." 

Iniiotciit Student: •'Yup ' 

To rninirni/e mistakes in layout, you sliould use a steel tape and a sharply pointed pencil. 
Do use a 6 foot rule and keep sliding it. This can cause you to gain or lose, and the 
err<jr can be substantial when you reach the other end of the house. The steel square 
rnus*: ai*o be accurately y paced off and measurements marked with a sharp line to avoid 
errors that niay add to each other. Check all dimensions against building plans for 
ae». uravV. Frrors do occur in building plan dimensions; if vou find any, notify your 
super\iv'.>r or arcliitect. 

When ti»e uecision is entirely yours, ^lecide w hich area would gain most by the gain or loss, 
ik'ternur^e how ttj make the correction where it would least affect design, strength, or 
other trades to ft^lKiW. 

1-rrors in critical areas such as tlie bathro(jm can be serious. For example, errors can lead 
lo a bathroom door's not being able t(j open fully. The door may strike a fixture and 
create a problem for entry and exit. 

Once upon a time a fotjlish person did not follow the plan and crcatet? a large error. The 
only way vtni could get into the batlinj(jin was through a hiundry chute in the wall. The 
door was not a complete Icjss, because it w.is used as a bulletin board, but entry to the 
bathroom was might\ incorivemerit. 
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(iarpenrrv Sprcitications Lcsvon 2 

ObjrctivL': 

At tr:c cud of tfii- k-oun t!,c snjdci^r w;l! know t!ijt spccilicjtiuiis jrc at extreme 
iinport.iru <: .iini 'a fi y tlu \ .ire. 

Related Intortnatior^: 

Spei ificaticns are necessaf v because it is virtuJIv impossible to include all the rinv 
earpeiitrv details .ifid explaiiati^jiis on the plan itself, if all details were included, the plan 
would be V. lunhisir.j that eveu the fel) that did it wouldn't understand the plan. 

Ilur, c.irpentrv speuiicatic^iis .Kt ; . vt.'^i ;xplaiiations m writing that spell out all the 
small details impossible to irulude or. :he pian. They supply the information on grades of 
lumber. l\ pc of luryiber. spaeiMg of members, etc. They also include tlie tjuality of work 
to be perl<»rined. Speeifications jdd to the l)lueprints as follows: 

1. Suppiv .idditUMi.il mformatuHi to fully explain plan. 

IV Detail tiu- grade s, si/es. vjualirv. and even (s(jmetimes; brands of jnateruls. They 
elinim.Ue nnstakes .lud i:uesswork ree.artiin^ all of these. 

>, \ k \y m estimarme. V osis of I thor and m.itrria*. 

4. Ik'tp jTevciit disputes betuieu wvmuj .huI liuihler. 

Sir\(' as a i:uide for all travles (no passing; the bucki. 

V^hen \our teael^ers ^;ive verb.i! or vsntten instructions, thev act as specifications, and sou 
are a^Nare of wliat is expected. It's hard to swalK>w sometimes, but it's good trainit^^i; for 
on tlie )ob recpiirements in afi\ trade. \^ould vou w.ut to live in a house built any old 
w,i\. or in one that was designed H) lit \our needs? It\s as simple as tliat. 

r.uildint; speeifK:ati< wjs u.sualK i:ive informatioti as regards permits, insurance, liabilities, 
*.(M\rract p.<vmenis. changes, substuutious, a!:d supervision. Specifications --c an important 
part id' the (onrraLt. arid in most cases nn^re important tlian the plans. This is true 
bciause plans can be changed or corrected, but specifications cannot be changed without 
breakini; the c<intra(t. Most tolks dunk tlie plans are the most important part - the bible 
c t the building trade. No v\a\ \r\ the spc\ if ic.ttions* 
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Tvpes of House Franiin- Ltsson 3 

Objective: 

Ac the end of this !ess(>n tlic stutKn: wiil mi //* difference between tlie two basic 
types ')( fraininu. 

Related InforjTUcion: 

The frame of a house C(;nsi',ts of a colK cfioii luinber with stH'C'al names such as sills, 
floor joists, girder, studs, rahers. and braces. When thtsi framing members are placed and 
secured in a certain wa\'. thev forn) the skeleton (»f a lujuse. 

(luess wh(» invented house frainini:? Would vou believe it was a buncii of cave kids? Well, 
it's true, but history bcjoks liwve never been kiml to kids, and so it's a !;ttle-known secret. 
^^i'Tl. revealed at last, is tf'.e rru.- story t)ne char until now parents and tcacbcrs have 
muruigtd ) keep out of the historj- br)oks. 




Once upon a time a bunch of kid., ^ot touether and started to build a tree house. It 
wasn't perfect, but it beat playing m tlie damp, dark caves they lived in. The 
construction went «>n for several davs before it was n:)tiecd by one of the parents. Then, 
just bv ciiatice. a parent looked up and spotted thi*. ^'raming beautv. He turned to his 
wife and said "Hev» niaw. I thmk the kids have got something!" And that's how it all 
^tartc-d. 



riuTc art iwi* Tuiifi 'jt tr..i:niiL: ,:.'hjrallv u^-.J. tlic platform ur western 

'■-orMrucnoru and iMlloun rra;i!;nt;. The earlier hjl!i)uii i v pt- Irainuij: rdicd on the available 
WMud v.icnce ut rhjt time. It wa^ knoVMi c!-..it the greatest wwoti slinnkat^e ocxurred in 
•Auithi and rfii,.kncss. .md tfie le.isr aiiiounc '..t -.firinkjce in length. Hence, earlv framn)i; 
rehed on '.crtk al sj[^p.:rts \Mrl> :,dv>r,it(.' hrauri-. 'Mi . x-rtKal tr.miint: v..i> v) rigidlv 
nra<.Cxl that siiejtnini: v\as nor rchcM tor !ir»iiin^. 

Mwdern vienci-. a dtni.iiui t.,r fii.^re !i, .;sn;c. .u;d .i demand \\ r sal.r v^orkiiic eundition^ 
i clpid t'! hrtni.* .ih<^.;t fdjtTwri;! s..jf. 'r :.ri.'n. 



•>^ienee r.ipi.i!'. ni.pr. u,.: , .aki.-, .■.niiiv.:. dr\ii!i:. and the varietv ui w^jod 



f^r(H!i.(ts. Vvo.-d (Li li[i'd(.i;\ riipr. Ac.i rTKrl^.^iv < ,t ciiitmu h>L:v. pruduunc strt»nuer .md 
tH'ttt-r 'i,iiil>cr. Drv.fu: -^i.i v-,- m.,ivtirr m a i h id vv.^^ :\(>\k controlled h\ hime ovens 

'd '-p^n.iir irvniL-. Mu- ! ,ti -ajn dv\rd t'.»-.it.T. mv.-easini: both qualits anti 

'"■'^•^ r ^.H hn^.l. m.u!' phufurm trainm;^ po' -,i[de. Now t'rannn^ eoidd be 

h.^.r;/<)nt.i!. Iniansi' th.- shrnik.n:. .'>jid \k i^trtti (.nrri»l!ed. Uriitorndv spaced vertical 
replaced the h',-..v;K hr.».e.l -vrrr^jl tr.miipj, .,rd modtr?) s!uMtlmi- t ompc nvited for 



Ih-N pLittMnii rr.ii:i;i\: t-ri'.T, m ,rt imhI ::!! Mi:!in,: .nui v!Mink.ii:e. It dv; simplifies 
marerial m/c- .:nd pr^.\ vh-s.t Mr p.:.r. ^tti'. m -r/ tvc rcsistjiit iramim:. 

IVi-.u.ilK. phittMrm tr.ifMm.'. :.f^ <>f . borlike p-iatton:i that restmbles a nnjvie 

st.tCt^-. 'lUc exterior .md i!»ten..r \k JU. iu cr,-. \cA .is separate frames on this statue af)d 
raised pla. e. I lien ^rnurrrjl nu.mb.r^ .jih.d =. ell mt: joists are uniformlv spaced on 

tlie raised u.dls. "Ihis [> to f./ !;i rhi uiio'e iipf>er portion and also provides a nadiiii; 
bas^- for rlu- (eilm-. Mr, J!;, : . ,t raUe.*^ ar. ^ti^jev: to lorm a shipmi: frame. 

M.»N( tramini: is umforml; s;mli 1 1 ^" wj: _i.'.r. whkh ineans from the center of' one 
tranmi^ member to the ( ent> r ] n- <r 
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UNHT V - FRAME CONSTRUCTJON 



Characteristics of Wood Lesson 4 

Objectives: 

1. At the end of this lesson the student will understand how important wood is in 
construction. 

2. The student will also understand how and why lumber seasoned* and which variety 
is most widely used in the East. 

Related Information: 

Wood has been the basic construction mate rial ivoni the dawn of '^istory . Jn parts of 
the world, trees, logs. bran:hes, and leaves havo been used to sht^lter man. F-arly settlers 
in this country used wood in the form of logs as the basic construction material for their 
log cabins. The big question is - why was it used in early nmcs and why i: it still used? 

First of all, wood has always been plentiful and always readily available. a.!1 a guy needed 
was a strong back and a sharp axe. Wood also was popular because ic could be c?',ily cut, 
shaped. drilV i. and fastened; in other words, the vs'orkabilitv of wood has made it one of 
the most important basic construction materials. 

Wood is not only plentiful and easily worked, but it also possesses great strengtli, 
durability, and beauty. Each type of tree produces wood with certain characteristics, and 
man by trial and error lias been able to identify these qualities. Thui^, as different woods 
vary in strength, texture, grain, and workability, they vary in their use. 

The versatile nature of wood makes it adaptable for tise as heavy be.ims tlnv bits of 
ht)usc trim and everything in between. Just picture the uses - framing, flooring, siding, 
roofing, paneling, plywood, trim. etc. 

Wood in standing trees contains a great deal of moisture: it must be dried to prevent 
warping or shrinking. Wood used for framing and rough purposes does not need as 
exacting drying as docs wood used for interior finish lumber. 

There are two method:, for drying or sca.soning lumber air dr)'ing and kiln drving. Air 
drying takes about a year, because the temperature and moisture vary so much with the 
weather. The lumber is stacked in layers separated by wood strips, to allow air to 
circulate and dry it. It must also be protected f'om rain and from direct sunshine. 
Toofasl drying results in warping or checking, and so air drying must be slow and 
uniform. 

\)S 

o 

ERIC 



Klin drying is a quick wav t<j season luriibcr^ A kiln is a speciaJIy built room in which the 
:?.'mpLTatijrc and hurrndity cayi be controlled. 7'hc first step in kiln drving is to expose the 
wuod to live steam, so that all the wood has a uniform moisture content. Then the room 
IS heated to between 140 and 1^0 dei;rees Fahrenheit for several days or a week. 

!)rvti:u of any ty^'^c reduces "Au: teiiddicv warp, twist, or shrink. Drying reduces the 
wei^h.r of lumber up to 50";\ tlius makm^ it less expensive to handle and ship. All 
traiiniit: lumber should be well seasoned and should have a inoisture content not above 
Trim vUid millwork must l)e kept below 10''* moisture content- 

M<m; dittercMt tvpes <jf wood are used for traimnti:. but Douglas fir is the most popular 
ofj ttie Liasiern Seaboard. It's tairlv li^hr and extremely strong and durable. In proportion 
lo its wcigiit f>)Ui;las tir is the strongest wood for framing purposes. The structural grades 
ot Douglas tlr liave a tendciu v lo chcvk or split, but once the frame is covered it hulds 
up u li rlif outer portions ot the Douglas fir trt^e make the finest grades of lumber for 
^dni^. df><»r frattiL'.. latlder r.nis, and interior trim. 



UNIT V ~ FRAME CONSTRUCTION 



Grades of Framing Lumber 
Objccci/c: 

At the end of this lesson the student will 
Related Information: 



Lesson 5 



know how fraining lumber is graded. 



Lumber is i lot like kids - it comes in a great variety of si^es, shapes, textures, and 
strengths. Whcr you obser\'e kids up close, you will fcc that they come in different 
colors, shapes, and size^. Some folks called teachers even go so far as to say that thev 
differ in their ability to do different kinds of work. 

Selecting the right type of wood and the proper grade will save money and turn out a 
better job. This lesson is a shortcut course on the basic types ;^nd how they are used. The 
following report was submitted by a vocationally trained ca»penter who ^rraduated in the 
top third of his class, so pay attention. 

Lumber in the forest is generally divided into twi> ^.atcgories - softwood and hardwood. 
All trees that have needles or scalelike leaves like pine, cedar, spruce, or fir are 
classified as softwood. The hardwoods come from the broad leaf trees such as oak, maple, 
ash etc. 

Softwoods are used most for general construction, 
and the hardwoods are generally used in cabinets, 
trim, moldings, and furniture. 

All lumber is graded according to standards set up 
by an industry-govc-rnment group, Oades varv 
greatly in tjuaJiry and price. The following is a 
thumbnail sketch the rest vou will leain through 
shop and practical experience. 




Lumber as it comes from the sawmill is divided 
into three main groups: yard lumber, structural 
lumber, and fnctorv and shop lumbt r. 

v^^j I . L 1 L • 1 • J I r thumbnail sketch) 

Yard lumber is lumber pninarily mtended tor 

general building purposes. Yard lumber is less than 5" thick and is used for house 
building and light c()mnKTcial structures* 
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StructurJ Uirnl 

tor hi-avv construcri'.ui 'iiriJ^o. rjfiifM. ban -.ts. dud n:du stria! sttiicrurcs. 

Factory ar>d shop lumber i'. luniivT iiiu-njcd tor t^irtlK-r rTunutac turc It usua.IIv 
contains Lrjic detects tliat niakt. it unsuitable tor house tramiiii; but bad spots can be 
cut out and it is suitable U.*r r!:anv iiKinufacturiUt: purposes. 

itice are concerneu wirfi buildinc^ tins part <jf tli" lesson will deal witli vard lumber, 
av ,u'ten:iun an-,! t:et double beiietir-, inaiks and keep; i^ spliiuers out of vour 

ide. 

. Select lurTjbcr Select luriber is Incli Ljualitv lumber of ^ood appearance and 
fiin.sliin^. (^u^ibrv vjries. uud so it is classitied inro tlie following grades: 

(irade A fVacriealU trei- ot detects and suitable for natural finishes. Used as 
e\teri{jr and intern. r trjin cjr tiiustim^ material. 

(ir.itle B Allows a tew small ki.ots. but ireiier.illv ciear. 
Suirable for liii;li e]ualir\ n.itural fini^fies. 

<rr<«df i Allows .J Innited number ot detects tiiat lau be covered bv paint. 

(iraiic I> Allows am number ot defects wiiicb can be covered Huh paint without 
detracting tro'u apfn. ,irj Mce. 

Note Select lumber can be used ifi iio. se c (Histructiori wdu-ie good .appearance and finisliin^ 
arc desired. esfHcialU for rnm or derorati\'c purpc^ses. 

(."ornmon lumber A tvpc of ; umber th.it is suitable for ;eneral construction and 
utility purposes. It can be idenritlcd b\ the following i^rade names: 

No. 1 Cofiinion Tliis t\ f>e is suitable lor u>e without waste. \\ is sound and 
tiiiht knotted stock where the si/e and tiumber ot defects arc limited. 

No. 2 Co'umon Allows lar^e and loarse defects but is same i:cneral quality as No. 
1. ( 'sed tor franiHi^. sheatlnne. etc. where stress and strain arc not a great factor. 

No. -i Conunoii I'erTiiits greater waste. Has greater number of defects and hence lias 
limited use. l'si-*l especialU tor torut wo''k, rougli fI(H)rini;. etc. 

No. 4 (Common l,ow -qualit\ . permittmg coarse defects, decaw and holes. Verv 
limited use in construction if used at all. Used for roof and sheathing boards and 
for boxes and crates. 

No. S C^omtmm Not rt i oriwiK-nded for c on.strui tion. Used for boxes and crates. 
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- Ff^AMF CONSTRUrnON 



Starting the f rammp Lesson 6 

Objectives: 

At the end of this Icsscin the srudciu wil! bv aware of inanv important rules used in 
V onstructing a plarforii). 

Related Information: 

Afiv kid that ha>s built a treehouse witli snit.hed lumber knows that vou have to start 
with a sound platform or base. WelK a house that people hve in has to start the same 
way. only muLh more so. T(j be sourui. plarforni construction must follow certain rules: 

1 T!ie platform must be perfectly hvcl to keep the rest of ttie house from leaninjj;, 
twisfiiii;. or distorting. In place of shiftis we use a bed of cement or some material of 
a permanent nature. Wood or similar shims will only rot or crush and fail to level the 
load. 

2. /roM !}nlts must securely fasten the A'ood to the masonry, to keep the house fastened 
to tlic foundation. 

.V A lar^c support of wood or iron called a {^trdi^r must take the place of a supporting 
wall for the floor joists on lon^ spans. The girder also supports the weight of the 
structure, phjs any loads placed on the ni)or. Thus, the factors of stress and loads 
ifiust be considered at all points. The girder alone actually supports one-half of the 
weight of tlic floor. The foundation walls together support the otiicr' half. Thus the 
girder carries a critical load. 

4. Framing members called ^loor joists are spaced 16" on center to help distribute anv 
load. The building code or a framing guide will rec(jmmend the proper size joists for 
a given span. It is necessary to double all floor joists around all openings and also 
where the partition walls above run parallel to the joists. This is a reinforcement for 
all points of stress. 



Load parttally 
(distributed by 
bridging 




5 Small pieces of wood called hnj^in.^ jrc placed duiZc.nJlv between the joints to 
distribute the load irriposc'd on one joist to the joists on cither side. 

(k llyuooJ is frecjuentiv used for the rou^h floor or deck because the cross-lapped 
layers are highly resistant swdlink: or shrinking. Thus, ,>lywo()d furnishes a strong, 
STTiooth surface and keeps the {^tatform dist(;rfion at a minimum. Plywood mmimizes 
the number of joints a.jd is sfr(.n^er than separate floor boards. Lumber, like most 
other things, shrinks when it dnes (;ut. It does not grip nails so tightly that were 
driven u. wi^^n it wa.^ green. Tests show that nailing in green lumber has 25'^.'^ less 
fiolding power than nails driven in dry lumber. Thus kthnlricd lumhrr n^r onlv 
minirni/rs slinnkage but permits srr.priijer nailirn^. 

Other Tacts About a Platform: 

1. f'Uw.xnl slierfs .ifc .ilwa\s K.pped .it {-.uits t(> ^ivx- added <>trcrigtli. 

J. Fiv-Ao.Mi i;s/.-> LxrtTior tvprs of^liie U,t buuiiric s<v that tfie plies resist sepurati(.m. 

V PKw.x-d's huilr up l.iv.Ts provi-.K- /r.-jt-.r nail aTiJi<,:age than conventional lumber. 

Spi'. iJ Tui!s vMt!^ .i r.>sin CMalru; .iri- iisr-.! W t naihru; down plywood as tfie extra 
trktiofi ot tlu- ro;:^:!) '. oatin^ nukvs ihv riails hold super fight. 

Mr.K p,od t:rade drv hnr^btT s!)onld hi- ustil for platform Cf)nstruction . fo avr>i(i 
excessive shrink.uif. d.stort iun . ..nd dcfcrioration. Lumber siiould be protected in 
transit and on r!;r ^ ,h tr<."i rtiii and slioiilj be stacked so as to permit free 
cireul.it it »n > A air 



? X 4 
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L?N!T V f KAMI: CONSTRUCTION 



The Purpose and IVvj^ri ol !-xrcrMjr Walls Lesson 7 

< >bjcctivcs: 

/u the crul tins lesson tlu* vtiuh rit \k\\\ know the basic function and design of frame 
Kclatcd Intorfiiatiim: 

l.\rrrior ajH. h.iv.- m.nu tunctionv. s^, lct\ txarninc a few and see if vou agree' with all 

' )\ tlicni 

1. An exterinr vv.d' sliouid h.ivc .<ltucTnrdI ytn ti^tli so th„t it can support the load oi 
<v\l]Uil >'"d r^'of tr.UTMni;. plii^ tiic added weit;ht of water and snow. 

2. 1 he exterior walls must also act as a frjnu irorh so that covering materials such us 
she.ithiMi; <iud '.idii^i; e.ni provule a weatherproof ecjverini;. 

r l.xterinr wmIU aKc» [Mfivide ;>r;i\u \ tor the folks wlu) live in the house. 

\ IsTcrior Wills an- netesvar\ -i.^ fh.it the fietessarv jr/rM.-^», jupiny, duit nork, and 
ihsuii!ii}n .m he inst illed 'Aitlun them. 

Ihe exterior walU also provide a stiuvturallv braced frame that can provide stron\i 

I'jU nin\'^ !oi v\ iDvlov^ s .iiid iloijrs. 

^. I xterjor vv.jIIs (iirnisfi i lramew<»rk lor tiie attachment of intrrior u\dicovcnn{^s that 
make .i lii>ir>e "livable. *' 

Standard eoiiMr'utioii for walk 

Residential tfinstruetion consists of a wall made of H' leni;ths of 2" \ 4" lumber, which 
are usuallv spaced ]()" on tenter. Whs should we use H foot 2x4*s spaced 16" un center? 

Uell. si])art aleck kids haw been asking this question ever since detention and report 
lards were invented, 'T'his is where kmdK and friendly teachers fill the education gap 
s)t ;jp straii^hf aim pav attention or else' 
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h'-^li In crij! und c't. r .irid by scientific tcstui^. the 2x4 stud has been found to be both 
ind econoniical for frarniri^^. The 2x4 studs spaced U)" on center can support the 
lijad arid provide a stro^ik; framework. 

The U»" spacing permits the use of standard widths and hrngths of sheathing materials 
and siding. The stud spacing further provides for insulating, electrical, plumbing, 
sheet metal and heating materials. The 2x4 wall system thus provides strength and 
cc>nvcr>ii'nce. p'us tlic important factor of speed\- eri'ct'on. 



And rurthermore 



A ri; »st : 'v.rtant point: v.c rriust di trvnra .;// I uuh to jramin^ nu vihcrs cayahlv of 
^'r.in^\' tUi' N Th IS. an <)pening in the wa!! f-.i a window or a door must be compensated 
t(jr b\ using d iieailer and doubling the studs. In ttiat way no strength is lost despite the 
opening Braies are us^d to rigidU nuintain plurni) » true vertical po^tion^ Walls that 
can he twisted or distorted fn the wind or the in^posed load are never truly safe. Trv 
hakiTKing a rultr on \<.>:ir finger v^hen vour finger is lu.t on (lead center. The same applies 
t'^ 'Ntnds .uij ualls. 



W.ndv Blowhard 




STf^UCrURt' ^VITHOUT BENE PIT Of BRACING CAN BE DIFTORTED BY WiNDS 



' Windy Blowtiard 




STRUCTURt' ^'ITH DIAGONAL ^IND BRACES RESISTS OfSTORT/ON 



In Suinnurv 



Framing ofi H>" tentvrs and using 2\4\ provides an ad-cjuate and safe vertical framing lo 
s ipport the house load. Anything less might prove deficient under stress. 
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UNIT ' frame: (:ONST-<UiTION 



The A B C\ of Building a Wa]l 
^ •bjcctiv c: 

At t!ii.- vn.l tMb lesson tlic student will know tin* A B C*s of framing a wall- 



Lesson 8 




Coilar ties 



Rafters 




Cetling joists 
Overhang 
-Top plate 



Corner post 
1 X 6 

[J»;igonal b»ace 



Mud siil 
Anchor bolt 



Foundation wail 



Kcla(cd liitoritiation^ 

K» build .1 Uf>KaI frarric v\.ill \ uu Wi>uld raid tlit- (ollowni^ inatcrhds: 
A. ^ ri.ttcs (2\4\ lut to ltiii:tli uf wall ' 
1^ Tlk' required riunilHr ot priuut studs 

\^()j>d header 'lor door or vvnulow optumi; 
I), lamb studs 

\l. I'LiM fdraw'ini: or w fitte r*, irr mu f u»iis ; 
V l>iagonal bracing (1x4 



loo 



A. Watcs. A top .iv.d h.tvuu pljic urr u-.cJ. t!uit tiic studs cuu propcrlv spaced 
.i!Kl IK-Id sciua-. 'f ins i> .iPM^Kjtc'K ticLL'ssjfv . ]'lu- t(.)p pLtc usuallv dc ubk-d. This 
struikrhtuis and <\U,u. t!ic ua!!. ;.;ppcrMiu.t plate- i^. lappod .it c.'ch cttikt. which 
hirthcT adds rit^idirs . 

B. Studs should he '.•a^ -^rrautit. .rrc^n^. .n»d drv. Tlu;x should he i;nitorin!v 
N|\t..cd to d.:^trl^vJ:.' tlu- heartii^ load t:; jw^ui points ot\'\ccssivc stress. 

(. HcatlcTs arc n.cd to spat) 'A)iKh;A ar)d dw.a" openings. I l»cv corr^pcrtsatc for the 
r:}|»ini: ^f• ds a!.d di>tr:hi!M' thr i^aci. As thr vpan iiu reasc's, thi. depth the header 
Muisc tiKre.i^e to take r!je extra Km.!. 

I). Jand> studs a.t as jdduion.J si)pp(,rt .a an important p^.int of stress. Thev are 
nstalkci ni o:)c- pi.tc *roin the hc.i(ict to ih- hottuui pL.te. "I hes thus act as a double 
.t.id anti ^upi^ort tlie io.id pLiic;* on tii- headi-r. 

I. Hui-onal bratcs ait- n)sra!i:'d in e>K I; eoni^r .uul uppo-.e eaci) otiuT. I hev keep rh^.- 
iraiiH- .orrc.L and sti^f aiiii n.nhn -r.^rt.t .u:ainst wind .iiul other external fr.r^es. 

Nole: liifoiu^hout 'hr haiMiPi: f'a t.n.lrrivid,: pi:::upk- r.ji.jl J{ctfihuf,\ui of <ttt,< 
Xssi'jfinicur : 

^- * ^'^^ '"f^ 'i ^-i^?' t'lMin- [Mrrwhcr Note: rctcr to sketch for Proper 

!.dvh!n: 

""^^''^ f<> ascmbir Aa!' k'T . . i\r 'a. ...it iMafks and as tv-r sketch. 
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UNIT V " FRAME CONSTRUCTIOr^ 
Bearing and Non-Bearing Partitions Lcs&on 9 

Objective: 

At the end of this lesson the student wili know rhc basic difference between a bearing 
and d non bearing partition. 

Related Information: 

Partition walls are any wall-- that divide the inside space uf a building into roonss. There 
are tw(j types of partition v ails: the bearing wall and the non bearing wall. The bearing 
type of partition supports th' ceiling joists md any wcij^ht placed on these joists. In the 
case of a two story structure> the bearing partition carries the weight of the second-floor 
j )ists and the weight of the structure above it. Thus a bearing partition is a critical ^rca 
because it caries a load placed upon it. The bearing partition is usually place/i in the 
center of a building or reasonably close to a supporting girder. 

Y(»a can see. therefore, that tfie bearing partition must be constructed with the gi'eatest 
accuricv possible. The studs should be strong and straight and be accurately spaced. All 
openings must have proper-sized headers, and all openings must be double-studded. 

Thus, properly constructed the bearing partition will carry an evenly distributed load. 
Any shortcuts in tlie construction or installation of a bearing partition may result in wall 
cracks, sticking doi.rs. and uneven settling of other framing parts. 

A fujn beanng partition supports unlv itself. Nevertheless, care Must still be exercised in 
framing it. r\utitions that run paraHel to rhc floor joists place their entire weight along 
t)ne line. Thus flu(.r jcii.ts sUim\d he dtnibled under al! partitions that run parallel with 
the joists below, 

Thus the science involved in constructing thest^ two tvpcs of partitions amounts to 
c(>!iim(jn sense. There is a load or \\eight factor, and it must be cornpensafed for. h'ailure 
to recognize this simple fact will shorten the life of the building or rec|uire extra expense 
m maintenance. 

The mighty ''if' tan also affect the structural strength of anv partition: 

If the studs vary in len^rth. due to careless cutting . . . 
2, If the najling splits the wood or fails to fitmly hold , . . 
^. // the studs are nor perfectiv plumb . . . 

4. //the headers for openings are poorly designed, constructed, or installed. 

Summary: You can suppK the fuiest materials that money can buy. but unless you supplv 
the simple know h(jw invoked, the structure will always lack tjuality. 
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UNIT V 



FRAME CONSTRUCTION 



Cutring and Drilling Through Framing Members Lesson 10 

Objectives: 

At the end of this lesson the student wiW kr»ow where cutting and drilling of framing 
stock will reduce strength the least. 

Related Information: 

if you placed a 2x4 edgewise on two saw horses and started cutting it in the center, the 
saw would soon bind. This binding is due to a compressing force at the top of the 2x4, 
However, if vou cut the bottom of the 2x4 instead, the cut would open because the 
tension would pull it apart. 



SAW COT 




A \. A 



Board bini^ on top 

(Top ts in compression) Tensils strengrh is lost 



SAW CUT 



Thus the top of the 2x4 is in compression, while the bottom is in tension. However, 
there is a neutral point between the top and bottom of rectangular wood. Scientific 
investigation reveals that if you cut a hole the center of the beam it will have \'erv 
little effect on the strength of the beam. But hold it. Buster ~ science also reveals that 
the hole should not exceed one tourth of the total width of the beam. Make a bigger 
hole and you are in for trouble, because you are cutting the important fibers at the top 
and bottom that are affected by compression and tension. 

Weight is also an important factor, so avoid cutting holes near the center of the board 
spjTL It is at the center that the weight of the beam exerts the greatest downward force. 
Thus trv to make any holes closer to w-alls than to the center of a horizontal member. 
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Bathroom joists cam an extra load, because rhey carry the weight of plumbing fixtures 
plus tile. As before, cut holes *.s near as possible to the neutral point aiuJ avoid the 
center of a span. Should notching in the top of a beam be required ~ for a lajrge pipe, 
tor example - be prepared to do some extra framing to compensate. You should realise, 
for example, that if a 2x8 joist is notched 4" deep, it is no longer a 2x8 but a 2x4. 



V5 2k S to 2a 4 



NEUTRAL AXIS 



Bearing partitions are another critical area where vou just can't hack awav. [Mil or notch 
the abst^liite minimum, and here again cr\ to stay in the neutral zone. Excessive cutting 
will have lq be compensated for hy installing steel mending plates or special traminj^ 
supports. 

( ftting ^)r vseakening an\ structural training member mav weaken the frame. Applv the 
science you have learned, use some coirmion sense, and ask questions Thar wav \ ou are 
b(.>unJ to do the ncht thin^. 
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UNIT V - FFLWIE CONSTRUCTION 
Reviewing the Scientific Principles in Frame Construction 



Lesson 11 



Objective: 

At the end of this review lc5.son the student will have reinforced the scientific prineiplcs 
covered so far. 

Question 1: Why must iuinhcr used in construction be drv'' 

Answer: Moisture, when excessive, causes warping, twisting, and distortion. Green 
lumber can cause cracks in walls, sticking windows and doors, c^ps in 
interior trim and floors. 
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Question 2: Isn't green lumber easier to nai! and less likelv to split 

Answer: True. But it's also true that nails in wet wood have less holding power 
when the wood dries 'up to 25'V. less . 

(Question 3: What are rosin-coated or cemcnr-coated nails and whv arc thev used? 

Answer: Rosin or cement coating gives nails a tacky film that creates extra friction. 

Thus they will not loosen, back out, or pull out euiiK . Thcv are used to 
create a strong nailing bond. 

Question 4; Why is plywood sheathing stronger than plain boards? 

Answer: Plywood has several layers, which arc glued in opposing direcrions. Since 
the strength of wood is greatest in the direcrion of the grain, this ^ves 
great srrenc^th in at least two direcrions. Plain boards have onlv the one 
cr and onlv one direcrion of maximum strength. 

Question 5: ^'hr.i other advantages docs plywood have that makes it supenor to rc^rular 
sheathing? 

.Answer: Plywood is faster and easier to apply and minimizes waste. It adds stTeni:n:h 
to floors. walLs, and roofs when used for sheathing- PlvwL>od is also subject 
:o minimum swelling and shrinking, thus eliminaring twisting and distorrion 
of framew ork. 

Quesrion f.: small errors arc toured on ti - plan, can the worker contact the forv^man 
or boss and get permission to m^ke a correction on the spot? 

Answer: Yes, small errors, can re corrected with proper approval. 
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Question 7: Can you change specificarions or make substitutions without permission? 

Answer: No, specifications cannot be changed at w\]\ without breaking the contract. 
Changes must be in \\riting and approved by the owner. 

Question S' Whv is platform or wescern construction so popular? 

Answer: Because if is stroni^er. faster ci^ erect, cheaper, safer, and more fire resistant. 
It also pennirs a more even and aniforni settling and shrinkage. 

Question 9: W'hv is framing spaced on ceiuer' 

Answer: Bv numerous structural tests, 16" centers have proven to furnish safe and 
economical spacing fcr framing. Further, the 16" spacing permits the use of 
standard widths and lengths of sheathing materials and siding. 

(Question 10: Whv is diagonal bridpng installed between floor joists? 

Answer: Diagonal bridoni: acts as a load distributor. Rather than one joist's taking 
the full load, bridging permits an equal distriburion of the load to adjoining 
floor ioisrs- 

Qucstion 11: Whv is wood u^eJ s.- witicK in construction? 

.Answer: Wood is plcnriiii!. relatively inexpensive, easilv 'vorked, and has great 
strength, durabilirv , and beaurv. 

Question 12: What's the difference bcrwce:: air dried and kiln-dried lum»bcr? 

Answer: Kiln-dried lumber :n oven-conrroned drying. It is faster and more accurately 
controlled than alr-d:A*ing. Air-d'-^^ng takes longer and involves more 
handling and storage space. 

Question 13: Can lumber dried bv air or ovens take on additional moisture from the rime 
it leaves the mi]] unril the time it is used? 

Answer: Yes, wood is cellular and hence ver\' spongelike. It can absorb moisture in 
shipment, either from rain or from moisture in the air. Hence lumber 
should alwavs be protected from the weather. 

Question 14: Wnv is Dougia> tir rrarring lumber rated high as framing lumber? 

Answer: Douglas fir is r airly light, extremely durable, and stroni:. In rroportion to 
its weiirht, it is the srronccst wood. 
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Question 1 S: Is Houj^Lis fir ii>c'd tor arivthini: i>csuies frjniiiit: \v rlic tonstruction 
!ruiiisrr\ ' 



Answer: Yes, ir is vcr\ versatile and eati be used tor witiJow and dovU trantes, doors, 

tloorini:. steps, the inai>utae:ure of l.uiderN. and inanv other uses. 

C>aest!on Is c.. inn. on liPiiher used tor frainini: craded*" 

Answer: Yes. ee»rn:non luiubcr is graded tr^.m one throuirh tive. No, 1 and No. 2 

conimoM are fre..]uenrl\ used tor franiMi|:. No, 3 and lesser cr,u:es have 
•"•erious sfiutur.d deteets .md are onlv used for eoinponcnt par'- or ver\ 
ro'jLi!) work. 



<>ue^tion 1"*: Uliv shvniu! a sill be leveled -.Mtn .i bed of ^eriKMu'' \\h\ 



nor Use wood 



At^swer: C'enient is tirui and stable and siiouid last the life of the buiMing; v^ithout 

ciererioratuig. Wood ean be eoinprcssed or rot, wliich would cause cracks 
and otSer structural tlaws in time. 



Q;;csr' .^n IS: Vv in sb.^uld floor joists be dta:b!ed ;.::ider ail pairi 
w::!' rl*e joisrs. and aiso be double*.! >ir all openinijs 



.■^oiritTons that run parallel 



Ans 



T liese pi.):nt> otter crnca! ,ircas ot stress b\ an imposed load or bv omission 
for oper:ir.p, hetice tbe joists should be doubled. 
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i V£"'HOD A; 

i i jcc:'<s for wTtfr 
; j CO-.! :,i';'J'-^ 



.vl 




r.-ETHOD B: 
Proviues access tor p;f)es. 
\\'\re. ETC 



Question 1'-^: Uhat^ the r^riv^ 
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Ansucr: 



A girder takes the place ot a v\.ill to help support the f^'oav joists and t!io 
imposed weii;ht ot the structurc- 

, 3 2k.TQ's Bu.!! u;) G 'Cit'r 




SttnH top uicite 



~- 4 Lai.'V Column 



Hi?.v .9 bl; It UP g'r^ier SuL)l?OrTS the *^OCr fOiSTS 

(^iiCNCion Wr-.v i^ \ -girder s^> important'^ 

Ai:^^%er: A iTirdcT usuailv v".irrie> ruice as iiiucii weic^t .i-^ a touiui.r^cw: ^v.ill- U 

carries abcv.it 50 '',. c^f tlvj tv-rai biiil'Jinc ueiiZtU- 

i^i:e-ri',:M 21: \Vh\ are tie«ider^ iiN^d tor tratTv.ni: over a!! doors <ind windows' 

Art'-wer: The\ eonipcnsire t.>r :hi- o* nr.: ted s:ud> b\ clistribatir:^ and suppv-mrsg ihc 

:;nroNeci lor-.i]. 

i^-.'.e-ric^n 22: Uhv are stLids doubiod a: all c>rLnini;sl= 



Arls^^,r: 



A^ain a*- co-iir\'P.>a:ion Tor the ^'iiiittt'd stud- 
streniTT" b\ >urpor::nL: ibe r'^e.tder^. 



ij.-T-i: ro trjc >:ructiira: 



ffi 23: \%b\ the rop r!a:e d.-iibi-.d ^ :\ ^\ 



A n > -vv r : 



A d.uihfe p.atL 
and iimerur;.-. 



n^::!; jn- arid >r:tten-- :]\c \<.iV> <n.vi ac 



as a tie m Lorners 



t^Liv^sti'.' J 2-^: Vwlia: :'ie di:T;.rcnv:e bv.-ruecr oearnc ard a nor;oear:rc p.^rtr-r-ir 



A':>\v..r: A be^^rric parT:ri->n .urr:L-> rl-e ue^c'it: fl^)or yy-l> pius ar 

weiiih: above ir. A nor-bear^r:-: parririon carric^^ on:\ irs own wci-^rl't. 



rrucru-al 



15: C\p"a-n wbe^L w.-T-p 



:.■^N!^■«r: ra'<e rlace in a frarrinc i^j^r-.b. 



Am^a^t: 



Ci'^rr^m**-*-:;" w i*- tie ?t">rcv .uV'-^'z ib^- t^'p ^-d^-^ v. :"e'c«> :-/t>:on tn rb 
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Question 26: In cutting floor joists fur pipes, etc is there a safe cutting; area? 

Answer: Yes. There is a neutral point between compression and tension where 
neither force is too great. 

Question 27: W fiat is the -Tuxinium si^c of hule permitted in a floor joist? 

Answer: A hole equal to one-fourth the total timber width ran be cut in the neutral 
zone without creating structural damage. Anv hole cut larger will requiie 
supporting framework. 

(^icstion 28: Suppose \ ou cut a notch 4" deep in a floor joist to get sorne neccssarv 
plumbing in what could happen' 

Answer: The floor joist would no longer be a 2x8, for example, but a 2x8 minus 
4 or a 2\4. The beam may sag unless you compensate in the framing. 

Question 29: Surpo.se you have to cut thn;)U£;h a bearing p,\rtition? 

.Ariswer: It \ uu do you must compensate by steel mending plates c* additional 
training. 

Question 30: Arc ther. .-cionritlc principles that vou must follow in c\erv phase of 
framing^ 

Answer: No, manv framing problems can be solved bv common sense and 
experience. However, knowledge ot scientific principles provides safety and 
sccurirv in maTi\' instances. 
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UNfT V FRAME CONSTRUCTION 



Sheathing MateriaK Lcsstin 1 2 

Objectives: 

1. At tlu' end of tins lesson the student will know the purpo<>cs of snc^tlnnc^ 

2. The student will al.so learn ahmit tlie \anoiis types of sheathing and their qualities. 
Related Information: 

*'Sheatli!iii:** refers to the external covering tliat is nailed to the exterior framing. It 
pnnides bracing strength, insulation, and sound absorprM>n. and acts as a base for finish 
sidings. 

(»i>i^d sheathing should have the abiMtv to hold nails, so that the finishinij macerials can 
be firmly held on. Sheathing should also supply a good degree of bracing ability, because 
ir-.t^dern methods of traming require it. Finallv. sheathing should provide good insulation 
and be able to keep out wind. dust, and weather. 

Sheathing materials can be in the torrn of boards. pl\ wood, or a varietv ot con^position 
marenals. Wood sheathing is the strongest and most popular, and so iet's consider the 
uualir^es uc>od sheathing first. 

Plain boards tree ot nuior defects can be ust'd tor slieathini;: but must be at least -^a" 
thick and should not exceed 12" in width. To scpplv ricriditv and bracing, board 
sheathing should be applied diagonal! v. and joints should occur over studs. 

Plywood sheathing comes in large sheers and is easy and fast to apple. One of the main 
advanrages ot pKwood is that it has gc^od strength either with or across the crain. 
Piv w'oud consists ot lavers in which the grain runs in two du"cet ions at right angles. The 
glueing of opposing la\ers ot wood grain acrually prevents sxvciling and shrinkage. These 
advantaged gi\e plywood a rigid qualitv for bracing, plus a greater impact-resistance to 
blc^ws or damage. The glued layers provide excellent nail-holdinc: qualities, and nails can 
be used close to the edge without splitting the pKwood. Plvwood can also be cut and 
drilled with no appreciable loss of strength. 

Composition sheathing, conirronly knowTi as building boards, mav be made or several 
ditterent tvres ot material. 

Sheathing boards arc manutacrured trt>m wood, sugar carte, or asbestos f.bers. Sheath in c: 
made from fillers comes in nvo tyres, (^ne t) pe has both Kurtaces and ed^cs coated with 
jsphaltv and the other has the tibers impregnated with asphalt during manufacture. Both 
t\ pes are used where moisrure is a factor and insulativ^^ri and sound control arc more 
desirable than ricidirv . 

1 Ui 

no 



( !Li:iiru>ition t\ pL sr. .Mtluiii: rc^junc^ di.ic^ >t).iI Lorn;.'r bracii^i: and ha.s limited usc-s. f or 
L-xamplc. U presents a nailMic prpbler!i \sKh \\uv)J ot jsbLsr^>s s!;mv>Ios tlu' luuliiii; ol' rlic 
suliiii; nuist occur over the stiUs. 

Kescarcli Pr«»jccr: Sec lu u t^iusu ntfier uiiip,-.s;rK'!i ni.itctuls are tv>: evrerior 

sheathirji:. List r'lt m artl ciu tlu" aJvaiUaces ot each r\pc. 



EKLC 



1 : ; 



117 



UNIT V 



- FRAME CONSTRUCTION 



Roof Framing 
Objectives: 



Lesson 1 3 



1- At the end ot thi^ lessen the student wil! learn about the forecs rh.it roots are subject 
to. 

2. The stiidt nt will also Ie«irn how geotraphv influences r<.)oi desic^^. 
Related Information: 

l\irt I / /{( . W^n{>>r-7 rut f1i<tor\ of t!u Ik'cirfnu^ of Roofs 

The first n^an made root was probably an animal-pelt hat, wlrich was supported bv his 
cars. The first hat effectively kept the dust, rocks, rain, and sir^w oft man's bald head 
and kept the sun out of his eves. This 3ure protected the top ot the head and the eyes, 
but i^ave no prc*rection to the nose and teeth, which were burned and cracked by the 
suTK And s ) ma.n widened the overhanc to protect his irums, teeth, and nose aiid started 
wcaripi: the big-brim job. That's right, the big brimmed h^it and the earlv beginnings of 
root framiniX started in Texas - v\f^cre else' 



A'thout a roof. 3 structure is not comole:e 



T*ie first man -made root was 
rrohabI\ a lean-ro root sur- 
rorred hv poles Si^mowhere ir 
\ew !erse\ 

As building became Larger ar..: 
nK■^'-e complicated, the same 
became true 'v.>t roots, T ';arcH~ 
ed roots and tree branches 
A ere n':^w not enough to ki-er 
■ t^-^e ram. ^nrw. and su^. 



»Va.'/5 aione cannot resist outside forces 



,Va''Js a^orie cannot resist fo^'ces frc^ tnsjc^ 




^ ^ ^ •.•V-'*^ roof on, iA>ans can resist fo-css tyerre" 
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l\\v.> js tlu' M/c Of roi»ts incrcascvi. the sk-l jtui t\pcs of roof fr:iming had to change to 
L\A-L-r tlu- span and support tlio load. The sj/e of overhant^s was increased also, to ^ive 
r.\.'re sn.iile. and Sij sr.irted a wlioie iu-\v ball ^ame. 

Movt buildiiv^s must iiavo their walls hrtnlv attaolied to both a ground support and a roo\ 
ti) br srructuralK sound. Hard to behe\e. bur ifs :rue. The walls of a building; cannot 
rv's:sr the external and ;n:ernal threes placed on riictn without sotiK- hor:/on:al suppor: at 
Ci>p the walk. 

Ko.. t tran>.:n^ ni urn rnu.s: be pr(^perlv supported bx tl)e exterior walls. In the case ot' 
lar-e spans, rl;e tranrn^: musr ^e^t on load bearin- partitions plus che outer ua!!s. Thus 
walls ru'eC. root trannnc. and roof- tVanun^; needs wails. To keep from for^ettin^ thi>. 
reniemher ::\ j;;st hkc- r' inance - bv,^\> need ^\rh and i:irls rieed bovs. 

Ro-.t-trau!::].: ::ui.sr can :wc- nnporr.tnt \\e:i:!U loads and hence u must be s:riicturall\ 
^oj:k:. T: c Ur^i !oad i> retcrrcd as a dead load; :t cnisists of the wei^hr of shmclos. 



NO PITCH 



rvO WIND RESISTANCE 




MODERATE VViND RESlSIANCE 




'0\G \\]\D ^ES?STA^rE 
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VUl HCvu:ui t\pc wt H».ui Is tilc load: u v.unsi^:^ v^t tnc wiiul ,rui snow loaJs that act 
i.pv>n riu- ri)^>t. Snow i^uivis bear srr.iiciu «.1.»\mi aiiJ. prv>ducc a \ot<:c \\\ a vertical position. 
VVjiui lo.uis arc tv)rcCs in a !u)n<'iinta! direction. Mcn^c rv)ot puclics must ct>nsidcr the hve 
I ..;ds [^rcseiit w) a (Mrticuiar i^eucrapiuc area. I'or example, ht ines m New E-rii^land need 
\ j-Uciieii root.s to withst.md. the hea\ \ sMv^w loads. Homes m F^'onda need \erv low 
I'Ui'ud. r. ot^ v i tlat ro.'ts to keep uuid loads at a rnir::minn. 

lii.is tii^' seKctiv'i', ot tra'V:i:iL; :nater;.i'>. vii-jt::i:^;^. lootmc marerials. an-.i the pitch nv.^ist 
,ippi\ ^ '. 'i: sir L- I sc^ciKe T.^^^- possible l.tiliire and waste t»t mone\ . 

>r:t.."i i>i r'J/l i\' j..>c >■ ;< f'?o *c'i jy'et f-it K>jf> hl^.Ui H o*^ r/u'rr r'.\i:(>e> • xo >tj\ 

.::r.:vt j .\/ N't(^'> vow root on 



120 



I NIT V rRAMi: CONSTRtCTlON 



Root Coveririi: Materials Lesson 14 

Objectives: 

Ar the t'lui ut tills Ifsson :hc stiuicvtt wil! kTU)\v :"*!e nh>^t com.in.ri r\}n's .>t rout-nc. ^^^d 
^k'actc t]\c\ arc iiscc"!. and their .ui^ ar.tace'^. 

Related Intornutioii: 



1 :u- cxrosca outer r\).>t c^'vcnrj^ ^n^TLCts rk' l^LiiiLini^ !ro!Ti \M;ivi, r.r.v.. snow. a!:.l ».oki. 
hi trie NainiTier :r keeps rhe heat on: a:ui ::i rhe ^vinter keeps liie hear in. Ma'u niarenaU 
are Used :o eo\e! piti. ;u'd rL>ot>. as jspn.ih shiMt:les. w e»od shm^Ie^, a;,d asbestos 

-lU-^cle^- Heav:U frarneJ root^ ejp. he Lowred with sL^te or tile. Wa: or !o\s p::e::e.l revofs 
.ar Use ro l ro^>tlI^^. sheets v^t mvtai. ula^s. p'asc:^-. r^r ^ i)mbi:iatu>n of r'u-se nuterials. 
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\V.K)J. -i^.ir.^a-s. i:s;:.iiU uuuW tr<i:n \vc^^5.•r!l u\\ Li*dar. arc an cxponsiAO but popular 
rontir-i: rriaUT'a;. C.VJar snriclcs iiuvc a fnu . ^^cn i^raiii usiKiiU v^uitc tr^c ot dLstorcions. 
Kii.iis. itr r icin!s;;<.s. I^l* c\p.i:>,iiMi aTui »."o'irr.iL:u:i!: <.c«.i.ir slurii^Ic^ is low tliat 
t!ioisturc 'wv.):^!:no::s Jo 'lo: present a p'-ublcni. T!ic\ arc c\trcincl\ Acin. rclat:vci\ tree 
rr:-:u ^t.ukw:,:. .1:11: i^crausc titci: ^tlLlar ;iat'.:rc arc an cxcillcrit i!i>uiator. 

^.a^l■I;^ <.an .ii:^Mv: ot j Aatirprcu,* tA^r). or a ruNt-rcMsiant si^cct nu-tal. In must cases 
*l.isiiin^ »>iMsr> or aiLin^inum. ^opp^T, or i;al\ani/cd inctal and used where dit'tcrcnt 
sLTM^o ' t r;ic tiuit ;ntcrscc:. T'lc I'los! nuiior. area-* needing tLishuii: arc tlic ndi;c. 
:;u'. • >r v.'::urinc\ 'u::. Tares i t a roo!. 

::.4^i;;;i^ ;s :h :;^r: tor s*>op in^::::^ :K>n : ;K>wc\or. !:kc 
lapped a I ::;e ^rats. 
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UNIT V - FRAME CONSTRUCTION 



Finished Lxtcrior Wood Sidings Lesson 15 

Objective: 

At tlic end ot this lesson the student will luve a general knowledge of* some of the rnanv 
types ot sitiing available and tlieir eliaraeteristies. 

Related Information: 

Fnushed siding adds good appearanee to a liouso just as clothes add to the appearance of* 
people, but sidings, like clothes, niusrt do more tiian just add beauty. Let's make a cjuiek 
checklist we can use as a guide to the t^uahties tliat a siding should have. 

1. Siding should be able to hold paint or other finish. 

2. Siding shcnild be reasonably resistant to weather, normal wear, and abrasu^n. 

3. Siding shouhl atld a good insulating factor. 

4. Maintenance costs should be low or reasonable. 

5. SJing should be reason d)\ permanent, because replacement can be expensive. 

(). Siding should be free of hleniishes and tlelccts such as splitting, knots, cheeking, or 
dist(jrtion. 

I^-t's take a li^ok at the principal types of wood sidings. 

1. Huri/onlal-type siding. Several species of wood aie used to make horizontal siding, 
but redwood and cedar are the most common. Both redwood and cedar come in a 
variety of shapes and sii.es. 

Redwood is an extremely durable wood that can take a paint or stain finish well. It is 
highly resistant to njoistiirc and decay and has a good insulating value. 
Cedar siding is made from western red cedar and has the least shrinkage of any 
softwood on the market. Ik'cause jedar is such a stable wood its size and joints are 
not greatlv affected by humidity, and its great stability keeps it relatively free from 
(.uppiiig, twisting, or pulling loose from nails. Cedar has one of the highest insulating 
values of all the soft woods and can lake paint, stain, or varnish exceptionally well. 
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Vertical Siding. Board-and-battcn sidint;s arc usudlly made of cedar, redwood, fir, 
cypress. Tticy come rough-sawed or smooth and are applied to the walls vertically. 
Then narrow strips of the same material are nailed over the vertical joints. A variation 
ut vertical siJing uses boards with a tongue *»nd groove, with V-joint grooving. 
All species of cedar and redwood can be painted, stained, or varnished and hold up 
extremely well. Fir siding, however, is a harder species and is more subject to checks, 
splits. aTid small defects. Cedar and redwood have the highest insulation rating, 
followed by cypress and fir in that order. 



Wood shingles. Wood shingles are made from pine, redwood, and red cedar. Red 
cedar leads the list in t^uality and sales. Red cedar is a fine, evenly grained wood with 
a unit(jrm texture that can't be beat. Cedar has a cellular structure that tnakes it 
extremelv light, and yet it possesses unusually high crushing strength. The expansion 
,iUi\ vontrjction of red cedar is minimal, and thus it can change from wet to drv with 
vcr\ little s|>litting, checking, or shrinking. 

Red ccilar shingles, properly installed, will normally outlast the life of the building. 
As J matter of tact they weather so well that they can go without paint, stain, oil, or 
varnish and still hold up! 

lluis for beauty, durability, insulation, and maintenance, cedar shingles represent one 
ot ilic Iv'st LluHces. 



Red ccilar shingles arr made in several grades, 
ilepenthng on tin- degree of |>erfection. For ex- 
ample. No. 1 grade shingles are all edge-grained, 
absolutely clear (rom butt to ti|\ and contain 
no sa[>wood. 



Machine Cut 
edge grain 
cedar shingles 




Note 
, Overldp 



FounHat»on 




1 

i 

Stung/es are applied 
m double courses 
to gt\/e a sli^douv- 
hne effect 




Red ccdj" shingles also cunic in a variety of shapes that 
differ jn application. For example, machined wood 
shake shingle I is made that comes machine-sanded or 
grooved. Thib shake is prirne-painted or stained and is 
even applied in a different manner from an ordinary 
sljingle. This shake is a cheaper sfiingle with poor gram 
structure, knots, or blennshes and is used as an under- 
coating. The tinished shake is then applied with a wide 
exposure, creating a shadow-line effect, and is face-nailed 
with galvanized nails. Conventional shingles use a con- 
ceded naihrii:; nicthud. 
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• crc IS ruKilU a -CuiilLu; type" shake- tli.it nuv be 1 Iiand-split and rcsawcd. ur (2; 
rai-ht-^plu. <.r 3; taper spin. Thev liave a riistu: bcautv but are very expensive. Tliese 
akes are clear arui are iriadc \\nm iu jrtwood and must be literally perfect. The 

lecriun of only the tinest heart vvood secti(4)s of red cedar plus the additional labor to 




H.iful S()"t atuj H»'.=rAt'(i Shakes 
Or>f Si' )»• MdChiK.' Cut 
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UNIT V - FRAME CONSTRUCTION 



Other Finished Exterior Sidings 
Objective; 



Lesson 16 



At the end of this lesson the student will know about several types of siding other than 
wood. 



Related Information: 

New siding materials arc constantly being developed and used. They compete with each 
other in attractiveness, durability. applicatic?n. and cost. It would be difficult to select 
one tvpe and say it*^ the best. Therefore wc will only list the types available without 
trving to make a comparison. 

1. Aluminum siding is (ornivd from alurnwium sheets and is available in various 
tliicknesses. patterns, textures, and coKirs. Tins comes either in single-thickness metal 
or witli ,v rigid type insulation backer such as Styrofoam. There is vertical as well as 
hon/uwtai siding. It is made in various widths and usually in 12' lengths. Aluminum 
\klv / is sensitive to temperature changes; thus nailing should be through slotted holes 
an.l at only moderate distances because of expansion and contraction. Price is usually 
based on thickness, which runs from 0.02" to 0.025". Aluminum siding's best feature 
>s the durability of its finisli. Thus appearance and minimum maintenance are its 
stronrest selling points. 



Natling Slots 

Foil Back 

Insulation Backer 
Jntertockinq Lip 




ALUMINUM SIDING 




2. Steel siding is sinular in appearance and application to aluminum, Consistin'^ of a 
rust-resistant allov. it is stronger than aluminum. 

3. Vinyl siding is also sirjiilar to aluminum siding in appearance and application. 
Although durable and good looking, it presents more problems in application. It is 
sensitive to temperature changes. 

4. InsuSacing fibcrboard siding is made of a fiherboard base. The finish face is 
:-{'vered with asphalt and has fnu U cruslied slate imbedded- It is made in patterns to 
imitate brick, stone, and wood k:rain. 
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5. Composition board* This tvpc rjf suiin^ manufactured from wood fibers and wood 
chips and is forriud into boards jnd paticis rcscinblin^ wood. It mav be applied a,*; Ian 
siding, board and batten, or vertical sidirie. It comes prefinislicd and can be applied 
with nails or adhesive. Available in textured or m hard^oard form, its advantages 
include freedom from sf)litt i '^i:. checking:, and capping. 

6. A :>besto!r cement siding and shinijlcs. Asbestos siding boards are made in horizontal 
strips. 12" wide. 4 8" lonv;. and 3/U>" thick. Tliey have smooth surface and straight 
ediie and are applied with s(;ft liead, rust resistant nails. 

^xV 

Stf aighteoqe Waveline 
ASBESTOS SHINGLE 

Asbestos sl)in^lcs are \ 2\?A inrhes and are available itj straiglit or wavv exposed edge. 
Tliey usually have a wood^rained pattern and are .ivailable in a variety of colors. 
Application is through pre punched IujIcs, and asphalt strip*^ are provided for 
weatherproofm^ the joints. Asbestos shingles are very moisture-resistant wlien first 
installed, but as tl.cv i;et older they h.ive a tendency to fade and get porous. [3espite 
the matuifaettirers' i!.nms. thev dw have to be painted or treated when they pi old 
and portnis. Newer t\ pes of asbt'stos *tiini;ks have .ui itnproved gla/ing. 

7. Brick veneer means .i h ick fating tliar forms ati exterior finish over either wood 
frannng or m.i I'ry C(*nstruction. 1 here are two rs pes of brick veneer that are used 
over lik:ht fraini. construction. 

'1} 7'he first aiethud uses brick havini: a 4" thickness, wfiich> are laid up over the 
wood sheathini:. This iiicthod rccjjirts a firm base and lience must start either on a 
sup[>ortink: ledge in the h.\invlati<';) tM.isonr\ u» .i*. the r^o* »tm^ base. 

Tlic supporting Iedi:e constructiof) is m.)rv < oftimon ceo illustrations.) The foundation 
masonry cuTisJst5. (T wjJcr hhnks below uiaJe (usually I .i" f witli narrower courses of 
block (8") starting jiist bel(»w the fniisli gr^de. This forms a sr.lid 4" ledge for firm 
suppt »rf 
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Tlic brick thus funuslics a fin- 
isficd brick exterior t)vcr a wood- 
franic base, coinbining econoinv 
and beauty. Yhc brick is kept 
about 1 away from tlie wood 
slieatbinp toprDXHti' an air space. 
This air space is vitally important 
because it acts as both an insu- 
lator anii moisturc-C(jntroi fca- 
turc. The air prevents the trans 
mission of hrjt an'l C(;ld bv con- 
duction (See I'rnt Vil). There is 
some circulation i)f air; this pre- 
vents the moisture and liumiditv 
problems tliat affect insulation in 
situations wliere the air does not 
circulate. 



^ Frame Wall 

t _ Air Space 



The brick veneer 
tlic W(u)t1 frame 
ties that atc naile 
and bent mto ihe 
IS bein^; l.ji(i -ip. 
appear at least 
ctjurse arui are 
every tuur feet, 
ties can var\ v^ith 
()r specifications. 



is anchored t(j 
bv metal wait 
d to the studs 
brick wall as it 
'I'he metal ties 
in everv fifth 

spaeed about 
However, wall 

buildirii; cudes 



'2) The other .^Method is to cover 
the studs witli paper-backed wire 
mesh. Thus tlie bricks arc applied 
to wet mortar, just like wall 
I'aper. However, thi.^ type is used 
mostly in f^alifornia. and so who 
tares. Folks in the F-ast do their 
own thing. 




* Metal-wall ti« 
(tie brick veneer 
to structure) 



Finish grade 



Supporting ledge 
provided by 12" 
block 



Cement plaster 



BRICK VENCER 
OVER FRAME CONSTRUCTION 
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UNIT VI ^ PLUMBING 



The Netd for HeJth Codes Lesson 1 

Objectives : 

At the end of this lesson the student will understand why health codes for plumbing are 
necessary. 

Related Information: 

In the ^ood old days when saloons, schools, h.ouses. and caves were spaced far apart, 
folks didn't have nuicli need for health codes. Your lO-acre spread of weeds, poison ivy, 
and uopher holes was your own. and your ''paw" was the law. 

Then saloons, schools, and houses started to move c1os<;t together creating a need for 
liealtf) codes. Now, garbage thrown out the window was hitting a neighbor's house, and 
folks rjccded laws and codes to protect the citizens from eaeh other's waste products. 

This togetlierness or close living was creating serious health problems with regard to 
drinking water and sewage disposal. So the "old fuz/.'' or city fathers, became eoncerned 
about pollution and the environment. 
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Il.cv U.mnd a i;..vcriK,u'u and. in thesr h..vtc. r,..nKd it "Us.- Tfu-v slupfud tucctlu-r 
v.mr l.falth .c.dc-s und lured three u.K„ip!.,vcd colon.ai Inpnics „a„ud W..slrnutc.„ 
I.MUc.In. ,uul K.ui lU-v.rc to enforce then,. Th,.t\ cx.utiv Low hc.ltl, codes yotstJrted' 



n / 
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II.Ms ,Mn student (,.n plau.K see tl...t protection of the he.dth. safety, and lives of 
people IS a fiovenunent ohhptie.n and nghtlv so. Ihe suppiv of drinking water and the 
vde d.sposal of sewage vitally ..tYect public health and hcnee must be re«ulate<l 
I-u rc-fore phnnbu.,^ sv stems cannot be installed in any old way, but n,ust confor-n to 
established health and safety standards. M„st eon.munities have established health codes 
at,d the kinfolk of Washington, fmcnln. and Revere are still enforcinjr them. 

The enforcement of these health codes ,s controlled bv a system that requires |vrmits 
'n'.pect.ons. The permits .ire issued and approved on the basis of plans and 
specifications submitted. The work is inspected while in pn.^Tess a„d on completion. 
I'suallv a roui:!. plumbmc inspection is rcc|uired before the walls arc enclovd. This is to 
...sure that all piping is properK s./ed. fitted, venred, and tested for leaks. An inspection 
IS required (or sewer or sceptic -vstems and tlicir tie in connections. .Septic tanks and 
sewer line excavations must be left uncovered until inspected and approved Tlu- 
...spect.ons are i;sually made by a licensed master plumber who is eniph.yed as a 
pliimhmi; .nspe( tor. or b\ a s.initarv ent^iiiecr. 
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I p.li.rr jJMt;.K . r:^Jv,s \.ir\ iruiu LwiiJiTuiinr\ to ttjintiujiiitv jt prcsrrir: rhcrc a roal tu'cd 
N.I staiuLnh/ation c.t lualtii c^dcs. Stare rcc jKiim ):is i:o part of tlu- vvav in c.raMislnne 
iJT.iforfi5it\ but an liitiittd to thtir b^KiiulaT ics. Du'Tc is prcscntiv. hov\ouT. a .(M.pcrativo 
«-tf'>rt (4 Stat;- Jiul fc^irral c^'^frnrTu-nts. iiiaiiutaLturrrs. rnL^ir.LXTs. aiiJ arjut^'crs to 
' f aJKiartii/c pkirnbinv; codes. 

!ri ri:r.il .ir( .in vsiuT;.' !o<,.il j^Kiinb!ii,: i ojt,^ arc r.ot stritlK ciirori\d. ilir propc!t\ o^Mu•r^ 
s'l ..iLI c(.:r}pi; witli Ntatc codes. Inr.jrniatioii (fti tl)c iiistallat i« )ii of a sate water suppK 
ai)»: .lisp.^s.,1 is available troin rhr federal i^ovcrmneiit. Th.u^ even t!ie most reinote 

.ire... baee .i. i vs to iii t' .r?natio!i an healtii eodes and s.ite mstallatf^ 'Us. 
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UNfT V I PLL'MBING 



Basic Purposes ot* Plunibirii^ Lesson 2 

Objective: 

At the cficl ut ilii.^ L'-.bon the stiuleiu wiW kin w the tww basu* pur[>(isc's of a plujribini; 
Keljitcd Information: 

AfiKTuaiis arc respofisiblc tor the \iic\u\ devclopci! system of nunlcrn phinibing. Modern 
pliinibini: is available to practiially everv hofiie in America, a convenience and luxury 
inkVjualed m any other ( ounrrv in the world. 




hn.ii;ine the feelini; of scturit\ v^e Americans enjov. We Jurrt have to worry about 
firecrackers ni tiie outhoust^ or froi:s and snakes m ye cddc well. We rcallv don't 
appreciate out dependence on phunbini* unnl tiu sewer hacks up (jr the water suppiv is 
tiireatcned by pollution. 

Plunibini: actualU refers to a double ss stem. One s\ sten) supplies and distributes wafer 
under pressure for drinkinj^;. cookm^. b.ithmi:. cleanini:. .*nd other uses. The distribution 
nt water under pressure to the various fixtures in the home permits a high degree of 
personal h v giene. 
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Tlu' .ctorul sxstcm ot" plunibm^^ furnislu's a s.»tc .ukI t tViuc jit riu'.nis cf disposing of waMc 
waton solid wa-srcs. and sewer e.as. This seiond function of a plumbinp system is just as 
iniportant as supplMnj/ waror if fu>t crf^nMrer irtiport.uicc. The drainage system i arr)es 
off bacteria laden kitchen wastes, cosmuMa and household chemicals, and both internal 
and external body waste., flvternal bodv wastes ineUide hair, sputum, sweat, oody oils, 
and just plain dirt. 

Ihe American public has a strange sense of v.dues. F-or example, ask nnv American who 
developed the hvdrogen bomb, aru) ever\hudv knows it was Dick Tracy and the l.one 
Rani:er. Yet who h.>s ever used a hvdrogen bomb e\(ept for a few college radicals or a 
liandtui f)f me.ui grammar school kids" 



Yet ask anyone who invented the toilet, 
know it's called a John, but j(jhn U'fK 



id t]o[><>v!\ knows not even te.uhers. The\- 
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UNIT VI - PLUMBING 



I>istributiofi of Water in the Mouse 
Objective: 



lesson 3 



At the end of this lesson tlie stMricnt will know about thn-e important factors that dffcet 
the cffii iencv (»f a water svstcrn. 

Related Information: 

The adequate ^Jpp^ of water ;)nd its drstribution used to depend on two rotten kids 
c alled j.u k and jilL These tv.o spoiled kids \Knu\d ^^o up the hi!! to feteh ,i pail of water 
and the whole r ;v\ ri fiad to wait unn! thev eanie hack. 





No Wa:er Pressure 



Jack and Jtll 



Jack and jil! wou!d run anjund t!ie !iil! for hours, 
throwiriii rocks. fr<A;s, aiid coke bottles into the old 
well. They would finally charge down the hill with 
half a pail of water. This was not exactly adequate 
no way! Obviously there was need for a change. Thus 
the thirstv. dirty, and irate citizens schemed out a 
better wav. and this led to the first practical svsteni 
for the distribution of water within a house. 

The idequate supply of water at the fixtures now de- 
pends on pressure. Water pressure in turn depends on 
three iniportiint factors, as follows: (1) si?^.' a/id distri 
bution of pipes: (2) friction: (3) obstructions. 

The proper si/ing of pipe for the main line and the 
fixtures will insure an adequate flow of water and 
pressure at the fixtures. Imprcjper sizing will cause a 
pressure drop and in turn a poor system. Generally the 
main line for a small house should not be less than a W 
pipe. 
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lo mauuain pressure .hilI yroycr dismhutioii . the- (ioiiicbti. supplv svsttn, is divided into 
rv^o units: '1 - tlu- bascnunt si.ppN lirus: 2 the fixture supply risers. Tin- main line 
•isualK extends full si/e uiulcr and parallel to tlu- floor joists to the hot water storaj;e 
tank, Tturi fr.,',, the water heater it shi.uhl braiuh int(^ two suppK !ine.s. one for cold 
uat:r and another fc.r hot wafer. These two suppK hnes then branch oat with fixture 
rivers of cc>ld and hot water LuniKcied to tlie fixtures above- Brancli hnes for individual 
tixiures arc ^enc^.■^ ' /' pipe, and for \ct\ <^^nn runs siiJi as a lavjtorv or toilet a VH" 
u v.iffiLiirH.. This craduation of pipr si/cs insures adetjuaU' jMcssjr. n, tfu- svstern. 

ffu tK.n Jeveloped in the pipin^: svsit-in rreatrs a resistance tliat e.ii. ah>o seriousK affeet 
the pressure, friction , produced bv the lontaet of flowuie water vsith the interior 
Mirta.e cf tfie p^pe Tl-^ w. trr friction is furifier increased bv the r' sistance between the 
w.u r niol^ euh- rhcinseh . M:,. ...-J, pra.tual was h^ whuh fru.tion can he overLonie is 



!■» pr'/ssur( 



< M,. pr.^^tieal wav rMaint,ir. sui* prcssare is bv 
kt. pifi;:: frictioT) to a 'nmirnurn I'vt rv sliarp turn, 
pipe fitnni:. and sto[> .uldec] o the \sleni r-aies 
lesi^tihce aiK.* resuhs in a iir* .ucr pr -ssuo; hiss. 
fh.is .ide^juate pipe si/in^v as st:aii;fic and direU as 
possible, arul i^uU th( nec,'ss:rv fjttuii^s. insure a 
j( H )d v^ t^rkiru* s\ steni. 

^n..ther fa- or tha. aft.n ts th- cHu icn.v <>i 
^•'•a'er ^wiviu x, han) v\.»tcr. Mnura! dcpi.siis from 
h'.d watu tvuihl up insi;!,- thi pipes ar.d reduce rhe 
pr.. ssure UiuTeser [Possible vvatrr shou!d W d str-d 
■^f'^i .» water softer.er in>fallcj to t hfnniatc hard 
A.ifer ( Uher Kur..,rs .iff. uu:;: prr.>.,jr, ..re ex 
^^'^''^ '> '''JU! r^iti , and iH.r f,., n-an. fixtures or, 
ti'f hnc. 
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UNIT VI - PLUMBING 



The Establishment Strikes Again Free Information 4 

Objective: 

At the end of this storv the student will reali/c that a huge conspiracy exists to stomp on 
kids and their rights. 

Once upon a time, a lonp-suffering plumber rx ;>c tejcher was comparing water 
distribution '-o education when he discovered a tremendous similaritv. This fine old 
geezer, after many vcars of in-depth studv. reaNoned that the flow of knowledge was 
dependent upon pressure. His rheorv. stated fonTialK. vva^s that t hi' flow of huoirlcJi^v 
ititc the fwoJlcs o f stuikuts i> proporthmj To tl' : rri\<>un applial He further reasoned 
that the pressure had to he apphed bv j'arents. teachers, and kinfolk. Further 
investigation showed that the flow of knoulct'c^* was greatlv restricted bv mischief, 
sleeping and day drcarnin!:: m class, and plavini: 

Evcrv mean person in the world agreed that these sources of fnctiou restricted the flow 
ot ecucatK^n. Rut parents and other dedicated en.eTnit.^ wf students suc!i as teachers could 
nc>t .Lgree on how to reduce the triction or increase riie pressure-. 




fiiialK , after main disagrccincnts about the nKthods available, thcv got into a big fist 
fight. The violence was something fieree. The pohee final^-. ^ad to eorne on the scene and 
uow. were cliev confused. Tliev didn't kriow how to cool it. It wasn't a race riot, a 
strike, vandalism, armed robbery, or plavhig on the park grass. Thev finallv decided to 
call it adult delinquencv, and thev (ofLed rhis wear\ mob into compulsory mediation. 
And tliis is how the first PTA was toriiied. 

Some ot tfie most popular recoiiiTneiidarions at rcr tiie first meeting \Nere sliippirii: slicks, 
poli'.e dogs, electnca] shock sticks, and having retired teachers patrol the class aisles. 
I'nfortunateK , when these things were tried, tliev did not appreciablv increase the flow 
ot knowledge in the students' noodlo. 

C ould It be that the whole thcv^re was ^\ri'ng to siarr vsith? That this Tme t>ld teaclier 
was b.irkin_ up tiK* wrong pipe" Wh.Ai \ ou think' 

As a concerned per^oiK v^ hat w , aild v*'.'< recuminend to reduce niischiet. sleeping and dav 
iireamirrc ai;d !u»ok\ ' Rl nierrbcr triar sv.Miic^ine. somewhere, ir a moincJU ot weakness 
oni.e sax:, "l:, vtaJ.ents u.iw riglits/' 



PLUMBING 



The Drainrpe System 
Objectives: 



Lesson 5 



1. At tlic end of this lesson the stujent wtl! know what the two b.isie parts of a 
urainagc ^vsteni are. 

2. The student will also know what other p^rts a drainaj^'e s\ stem include?. 
Related Information: 

The two basic parts of a drainage s% stem are the h,.us, dr.-ns and the soil stack. These 
two nu:n parts consist of ;r a neru<>rk of pipes rhat carrv off the !iqi.id and solid 
wa^^tes and 2', other pipes that ventilate the svsteni. 

Those pipes carrv inc licuic vsastes from sinks. lavatones. and bathtubs are caJled waste 
pipes. The pipes that carrv toilet wastes are eal'cd soil pipes. Both sets of ripes empty 
tneir contents into the large. vcTica!. main soil stack, that connects to a larcc horizontal 
house drain. The house- drain is p.trh.cr: >o that the wastes flow bv force of ^ravitv into 
the citv sewer or the sertic tank- 
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The soil stack travels vertically througli tlic house walls and emerges through the roof. 
Thus the lower portion carries ofi tlu solul wastes, and the upper portion carries off the 
^ascs that form in the wastes. F\erv iixcure must be vented to the air in some wav. Vent 
pipes should be extended jl^orf r/jf hioiusT fixture and then connected to the main 
^tack. 



Atmospher ic Pf essur 



Iniet 




Traps are e>. tretneU iniportant parts of a 
drainage system, becaui;e thev prevent the 
sewer gas from backing into the house. 
Water in the trap acts as a seal to prevent a 
sewer gas back-up. Atmospheric pressure 
helps to main tarn this water Irvel \u a tr: p. 
Each plumbing fixture should be provii^ed 
with a trap. Even the ■;:uhn" ha.N a buil^in 
water trap. 



Outlet 




*\>sr njs.r L%B-:er 3c:s as warer r.-ar :d 
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Clean outs m 
Waste 




^\oor cleanout 



Wall cleanout 





F {n.i.]\. rhc cir.iirKuic svsum n iist pn>vK{t. cicanouts tor access, Cloanouts arc threaded 
php. that can be rcruovcd s.:. ihar p-ca^c ard solid obstructions can be tai^en ol:: or 
disK>d^ed trorn the pipes. Clcanours woi:ld be nt-ce>sarv for hv^ persons called adults, 
but nas:\, mischi. voiis kids vandalize :'ic vvstcri. Thc> tHros\ con^bs, lollipop stic ks, 
u»id> of pim. beer caps, and even rocks n-m Mrks. ac. It's a case of usine clcanoutv or 
n^ore di-^cirlme ..nd as usi:al the kuis win. T-iat'v n^Iiv p]j:nbers alxvavs ask vou, "Hou 
rT:a-n\ kic,> Koii „v.t"" b.tt:.rc t!ie\- pi.:: :n the s\-:cni. 
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LMT VI - TLLMBING 



Objectives: 

1. At the end of this lesson tlie student will know how ventilation can prevent three 
major pUimbini; problems. 

2. The student will also understand that an understanding of the principles covernini: 
atmosphere prcssu-e is necessary to understand plumbinc;. 

Related Information: 

Science teachers for the most pdrx are kind, nor violent, dedicated persons that rarely 
loose their cool. F-^.awcver, science teachers have one weak spot that causes them to tlare 
up and stomp on pieces of chalk. They insist that students respect scientific principles at 
all times. So don't question the value of science and its application to ventilation in 
piurnhmg- Please the teacher and keep the peace. 

The purpose ventilati.^n is to maintain jrvuu^^/.mV pre<>iire within the drainage 
sv.stem so that it wii! work properly. Proper ventilation prevents three major plumbing 
problems, namclv. r( r.i-i:>v r*.e flou- of u\2Sti\ m^wHal JetvrioraTiotu and loss of seal at 



tut' rr.iv'. 

Lv-n sci-.nc- student in ihc world knows the folljwinc tacts about air.iosrheric pressure, 
^^u: -v/s review thern ji^s: to please z'hc teacher. 

Tne jrmospherc is that hi- occan of air that torms the outer lai er the e^^-rh. Air has 
weight, and so the cIosct this layer of air is ro the earth, the creater cne pressure. This 
<>cean ot air extends outward for hu^dred^ of miles and becon;.s thinner .ind lighter as 
t!ie .ikrtude increases. 

rh:s atmosphere exerts a pressu-e of l^ri rounds per scuare m:h at sea levcL under 
average weather conLlirion>. This air pressure is exerted on cver%' 5<[uare inch of earth, 
^vhcther ^iuuid. soHd. or gas. ard in all iirccric-rs doiAn. up, and sidewaxs. 

"^^/^ " «i:r r'^^>^ur^ bL-au^.^ :r is p-es,.inc on us c-jraliy m all direcrions. 

It pressure v>n one sii- o: unvthirrg is lessened wr rcniov, J as by sucking on a srrau^ 
ir a borrlc of s.>ii . r^e ai- rrcssu- .,;n rf^c .-;;.r ^rr^.r^r ^il* m>ke ..elf tVlr Immediarclv. 



:;'Cu ur 'r^c,. our 



j h-s :s tic prrr^'pic ot the It \ou 



re.ivA;.- r.^.: ^ir p-^j-.-urc. Tr\ .^rrrvn^ .i -larrn^i- net.\^.-d X>rt'-e :-f earsup. 
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T!)crc the catsup sits, and nothini: happens. 
Ycju u think it would he hc-ivv enough to 
drop right oat, hvt it doesn't. What holds it 
in? The pressure the air is exerted up- 
wards against it, and there is very little <'Ur 
inside to press down and push the catsup 
t)ut- Y(^u can only get it to come uut h\ i:iv 
mg it a good> swift kick in the rcjr! 



Air can be compressed or it CuTi he N^ithdrjwn. Anw>ne 
tfut has pumped up rike rire knows that air can he com- 
pressed. Anvonc th^t ha> sc^uecreJ an open mbbcr ha:l as 
nn a medicine dropper created a partial vacuum r^t 
causes air to rush in .vh^n his hand is released. Thus air 
pressure can he minus or plus the 14.*^2 pounds per square 
inch that IS norma!- That's where science enters the plumh- 
ing picture- 



.•al condrrion is t 



o have air pressure on 



In pjum^-^ini;. r-ie 

r>e- fiv--'c :.ide equal to the rr^-s^ure on the venting side. 
lnequ.b armospheric pressure can caus<' a fivture t^ar to 
s-phon out the fixture's water-sea! directlv or indirectly! VH- 
rect siphoning is caused bv unventiiared trars. and :ndr 
of water rushing pas: a trap. 




T siphoning bv the morrenrum 



I ^us pr:>nvr vernlation is necessar^ :n a r-..perjv working drainai:e svsrcm. The main <oil 
ana waste vent that extends rhrc^ugh the roof fumiches this ventilation. The mai.i so:i 

pressure in t^e plumbing svstem. but also rries awav 



vent IS not on:-, the source or 
objectionable -^ases and odc.rs. 



V.-^ y-)U >eo sc-vero: rca.. n> -v venr p:res are so important in -Ir-n^^^-- s 
I TScv revenr the u.rer m trars From heme sucked do^m. either bv /-inhc^iC 
actK.n or bv r.^e momen:um of rJ^e discharge M.u of water: - Tho 
^vva\: 3 The;, prevent baek rres.^ure fr- 



■>cv can 



rwer case:- 



-o-cmi:: \**'ater 



.!-.re ^r-e crher reasc.ns The \^.,is:es f!o.v 

'-i-.nv L -emerrs rh^ir c^n combine create acid c 
f:\rures. Hvcrocen. vsh^-ch is a cr',mp<, -rent of 
dra:r..u:e s\stcm- H\drocen ' 

rire or even an e\pi::5rf nr.. 

13: 



^rounds " 



a r'umring s\stem conr^in 
that can dercri::Tate p:p;.-< 2nd 



acieis, IS -ound :n large cuantities :h 
: bnth i- a free -r^re and combined nith ct:!:- 
Liimmareei b\ aiec;u.;:e ver.riurie.n . r>:'.cn^n.e it mic^t cau^c- , 
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•r LJTthcTrnorc, the flow of wastes, can be retarded in a drainage system if atmospher*c 
pijrssurc is improper due to insufficient ventilation. The flow of water in an improporlv 
Micilatcd soil pipe can compress the air in a soil line to be greater than atmospheric 
iM-iifjiure. This excess pressure will retard the of water unless the air is permitted to 

.ipc. 

I's J:.ird tc> bel:t\e that vennlatioii is \o inip<Ttant in a plumhinj: svstenu but that's what 
the teacher says. And as am stuJenr that Xis served derentiv)n krujws. teachers are nc^er 
wToni! no wav . 



LTs'lT VI - PLUMBING 



Sewage WsposJ Lc^,^ ^ 

Objective: 

At the end of thus lesson the studciu will know that the conversion of raw sewjce from 
harmful to harmless depends on hactcnal action and Dxvccn. 

Related Information: 

SewaL:c disposal is necessary to a\oid ccMirariunarion of uater and also the spread of 



The ai:>-osal ot ravv sc'wairo in a niunicip^! svstcm requires a thorou;;h kno-Alcdi^c of 
science. arJ is entrusted onlv to licensed sanitarv engineers. The health and welfare of 
everx citi/en m the corrnv.unitv . i>u!J. b.- aff.vtcd bv iniprupcr handlini: of sev.a^e. 

r-.c t-nunicip.ll system consists of large sewer pipe*, pumps, and a treatment plant. The 
rau se-wacc dor? m..-. ^,:-d;e ;u.t !u:TT,,,n -..astes hut includes al! i^-inds of inateri.ils from 
ind'istrie;. .is 

The n.ai.. >cu^e pUnti lsc a %arierv of methods to treat the sewage . but The b;uMC 
science is t"i-:- sa;ne. T'u p-nan. pu-pose is to convert the raw sewage bv bactenai a-.tion 
:o h.irmiess substances. Raw seuagc contains a Lrge percentage 'cf ^irroLu- bactena 
rnose that do nut nocil oxvgen r.. live-:: t'-^c. produce a foul odor. Bv introducing air or 
...xvgcn into the raw .sewage, other rvpe. of bacteria, called jcrrbic. take over. The 
aerobic bacterid arc ox^cen-us. r? and cause 3 rapid deca%- of sewace. These are the same 
kinds or bacteria that cau*: decax of all dead riant and animaJ matter: we couldn't live 
wnthou: them.^ The raw sewage -Is cxposc-d to cx>gcn in open tanks or has oxvcen forced 
through it under prc'ssure. 

The sewage is also^trcated bv che-.-icals to cause coagulation and to kiU harmful bacteria. 
: rearm; n: aisc includes re-roving the ob;cctionii gases that form, and the huge a.mounts 
ot viator. When complertK treated, the dried remains, or sludge, is harmless and mav be 
usee tor remhrer. Howen-er. man\ treatn-'nt plants do not do a complete iob. and then 
the solids must be dumped in the ocean or elsc-where. where the;, may still be a hazard 



^ .•_v."o-: i> usiu as a private .s^nvcr disposal v. here cit\- sewers are nor available. 

T-e serric systems uvi today c.:.me ir a variety of designs, shapes, and sL-cs. but their 
.--r-ar.^l-unct:...-; :s c.,.no.r: .va.ste s.-hd> into harmless licu-d wastes bv baoTeria" 
' >vsrcm usua^y consists of a srecl .r maso.^r-.- stc.ige tank and a drv well or 
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A vAcll-pUnncd soptic system should be installed .jccordini; to the follovvin^i cuidclincs: 

1. The site should consii.t a( sandv or i^ravellv s<;>il tor good drainage- 

2. The unit should be plar»ned U) use the slope of the land to take advantai:e of i^ravitv 
flow. 

} The system should sta\ rco.sonab]y close to the surface, because aerobic bacteria arc 
v>nK av.^Iabie to about d 5 toot deptiu below which there is not cnuui^h oxv^cn. 

-i- i :ie kieatKni shL>u-v] nor cr.i.injLT ulI! water. >rre.ins. ete. 

!wn ;,)tfier irnportt^nt tips <ibou: septic s\stcn:!^: 

1. Never dump wastes sucli as CT"t;ase. oils, chemicals, or acids into a septic sv stem. Thev 
are resistant to bacteria! action And m^ttio mav even destrov the useful bacteria that 
break dow n waste.s. 

2- WtJfkin^ ir a septic tank >ound> hkc a bic !v)ke. and vet some people must do this. 
TImn w\>rk is exrrcnu'iv lia?ardo;is and the workman s}»ou!d be cautious. 

A >eptic tank '^ L:./..aJK povTiv aerated and there is -i shortaiTC of owcen. The tank ma\ 
c^irtain harmtut or dangerous crises that can kill. !t mav also contain inflammable i;ases, 
'An-cn could be ignited bv a cic^rertc v r .in iT'n;v'orcrK insulated elc,:tric cord. 

\k)jn^. inexperienced workers cjn be rlaced in a h.izardous situation such a> this 

a carv-]cs5 boss or rr',-nd. It happen^ tu \<)j. stav alert iind remember vihat v ou h.-w-^- 



L NIT VI . PLUMBING 



Water Impurities 
Objectives: 



1-csson 8 



1. At the end of this lesson the student ssiW know that water in its natural stare is never 
pure. 

2. The student will also know that the prirnarv concern of communities and public 
health otticials is to furnish water that is safe ro drink. 

Related Inforrriation: 



^^.^re- that we use to dnnk. cor.k v^th , and b.itlu ^-irh .omes Irom on.-of t-A.:. 



:)mc tnitM rhr- 



w^rer t!'.^c tali^ to :he e:ir:h and :^ U>und in lakes, srrea^ns. ponds, 
and rivers- Many communities collee:. >t'xe ^nd disr-h::- rhis u.,ri- t.> th.i- 



resiJvnrs t^r 



:'icsnc use. 



OtScr cmi'Tiunnio c.^c their water tr.::n deep artesian wells. Here .cam the water is 
ccllecrcJ, stcred. and dLsrtHhuti-ti to the homes in the Lon^ru^it^■. 

rn.:5 it :s easv to understand that wa.ter in its natural state u -ever pure. Surface water 
contairis <.,rcinic imrurirics. inclacir.g cenns from decaye.-i vL:k or animal matter, plus 
m-crals. Surface water can ais, ontain dissf.ived ca.scs. sand. ciav. and manufactunnc 
wastes. 




'iVcIl water can contain minerals such as calcium, magnesium, sulphur, iron, chlorine, and 
dissolved gases. Back in the good old days before high schools were invented, the well 
was a big hole in the ground with an old wooden bucket, a rope, and a well wheel to 
pull it up. The open well was an open invitation to all kinds of mischief: frequently ye 
oldc wooden bucket contained frogs, goldfish, old shoes and other goodies. 

If this lesson on water turns \ ou off and vou dvcidc to c\ur drinking water and takinjj 
baths, nobody will get mad. This country of ours is facing a critical water shortage and 
vou might be considered a n;itiona] hero. 

The communities that supp!\ \our water and the health officials are primarily concerned 
with making your water supply "in to drink/' Their primary concern is to destroy 
harmful bacteria in the water :.nJ remoye obKctionai odors. (This also includes remoN-ing 
the frogs, goldfish, old s^ocs, . r,d tree stU7i>ps.) The purifying is done bv filterinc:, 
.iwTatinc. and the use of cheniic;i]s. 

Th-j punHea wat^T yu- liic. l.cvsLVcr. can still crji^ur minerals. s.ind. silt. a?id dissolved 
ga>es. Thcst' substances may attect \our i.:.t>king. barh:rg. cleanini:. and ever water 
rrc^Aurc: however, the water is safe :,:> dnvik. 
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LTVIT VI - PLUMBING 

Hard Water Vs. Soft Water , 

Lesson 9 

Objectives: 

1. At tl.e cnJ of tins lesson the itudan w.ll know the difference between hard and soft 
water. 

2. The student wiil also learn how hard water affeets plumbing and e!c-ning. 
Related Information: 

••H^rd" water refers to water that -.ontains rr.inera! derosits The water becomes hard bv 
dissolving mmerals as it passes thr. uph the soil and rocks. Hard water docs :u,t eica-^ 
well Kecause i: does not lather with soap, ft also causes the -rni;- ,,n,una the bati-rub! 

Hardness does nor make water unsafe to drink, but r . -v.r.s all kir.d. of -ni^cbu-' ir 
pvm:n^ and - ookin^ and in hcarrrg .,n.^ r:.:n.br,c sx sten.s. U',ter c.n b. :et-.p,„anK 
,'.;rJ ci' pL-riTi ir:erit]\ hard, ard so let's clear L.p rh:s point Civit. 



Temporary- hard -aatcr e..,: be 'ten ed" b. boilmc ft contains s.-ne calciun, an.' 
r.-ai:ne>.uni saits. Boiling cha-,^.. the dissolved coT,ipound> that -nak. uate^ ha'd 
otrers that are i^s.^bble. T.. .eu e :rrrourd. -.rt!. ....n a< r:nv soi.d rarticles. .nd rh.- 



Thvse ins::lubl. ro-nc^cs cause se.nr, to f.cn: on the insides of cookrnc titensik and in 
warer p-es. Did vou ever sec the ha-d white scahn- on the inside of cookin.^ utensils and 
_:n water , ipcsr Did you ever see the white coatins left in a pot when all the water has 
p -iect out' Well, if vou tind wh-re c.arn^s or scale ;n v our pots, it's n.-.-t water dandn-ff. 
brother. :t s caJciuin carbonare. 

T'v Pl.r^binc and bear:n^ ^vstems can be sen m:sIv a^^^cted bv this scale, bevaa^c it 
reciucc^ the water tLow and wastes fu.-i. The thvler the coatirjr becomes, the slower the 



Permanent hard water cannot be s^.^tre-^d bv bo-:!:rc: ii -r.-^z he scrbv-ncJ cnc*n:c^'\ B 

-^-^ rna^nesijm s^lrs ire converted :rto otbcr 
... ,n .....^ r_.=...> o^t. I he two r':e-s;Z'UsccL water sortcr;in-.- 

^ntairs o.ne .^r rhc r-rhcr .^r bo:-. T-l- r-^-b'-i- va:*^- - j'^ -^^ 



_ ^ _ . — ♦..OS, 

con^poands are .sasbinp sc-da .i-d b-.r^x. ?-acr:c.::v everv co-n-ncrcia! wai-hin^. powder 
t. !cav:nc t.-^e witer ^. ft. 
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Hcaxc nou- t^iat water s,,ttc.K<l K w.slnn. .„ bc.r.ix. or <k'torcc-!.t.s tV.rmubtc<{ with 

them, wii! sottcn .s.iUr for w.^hin^ purp.m.s but is too !ursh to be used for bathing 
washing ot h.iir. Thcst- J rn,,. riin.n. t"r,.!:i th.- sL:n and hair. 



or 



I:u n.oM e^ra.tua! aiuJ o.. .tn,-M^ al .•u:!,..d tor .oftcnir.c uat.r in the home is a 7colitc 
Aut.r sottcrwnc vvst.rn, Zc-o!itc is . rnin.r.,! aJditHc for hon,c water s<.fteners which 
prwv.dcN sott vs.Ker t!-,a: -.s si:,r..M, t>,' drinkinc, cooknc. bathing. anJ .Aashvij;. 

S-Tt u..ter i, k:n.t' :., pLmbir-.^ anJ. hcat'.r,^ M stctns and is rc-illv necessarv to maintain 
■A..t.r pr.-ssur.' and to cnserxe Har.i w ,ter is evpensue when it f.-ils to Jeun or 

p-.f^o. V. :l..J- voi.T ■■t-.,-.v- . r -p..u •• K-ssori if v,n.T hotne >Aa:cr sur-p!. i, hard. 
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UNIT VI - PLUMBING 



Typ« of Ph- .bing F:pcs Used Lc^^^^ j ^ 

Objective: 

At the end tins lesson the student ^il! know ..bout the various types of pipes used in 
water-supply and drainai^e and vent lines. 

Related Information: 

Pines are classiHed bv l.ow they are used in hcnu- plun.bini: svstetns. (]) Water suppiv 
pipes can be of copper, s.eel. galvani/ed iron, brass, or plastic. (2) iVainage and vent 
pipes can be of cast iron, galvanised iron, copper, lead, or composition pipe such as 
Orangeburg. Transite. or vitrified elav. 

1. Copper pipe. Smaller .sizes of pipe are possible with copper because- the inside 
surface is smooth and restricts the flow of water less. The smaller sixes permit easier 
mstallat.on in walls and through framing. Copper is extren.elv easv to tut and t- 
• nstall fittings to. Soldering eliminates threading, which saves iabor'and reduces the 
likelihood of leaks. 

2. Brass pipe. Brass pipe resists corrosion and is preferred to iron or .leel pipe. It is 
threaded and uses fittings similar to iron or steel but needs special ci;.r i, fluids when 
cutting threads. lirass pipe is bulkier and more expensive than copper and thus has 
limited use. 

3. Galvanized iron or steel are used primarily for drainage and venting, but have some 
use as water pipe also. Both are subject to rust and deterioration and hence have a 
limited life as water pipes. Iron pipe, however, is used for steam pipe because it can 
withstand greater pressures. Galvanized iron and steel pipes arc connected to fittings 
by threads. The threads arc smeared with a pipe-threading compound called dupe. 

4. Plastic. Plastic pipe is relatively new on the plumbing scene but is rapidly being 
accepted for many applications. It is extremely light but :.trong and flexible.' Plastic 
pipe will not rust or rot and can be cut with a hack.s.iw or a knife. Plastic pipe is 
especially adaptable lor jet wells and eohl water lin...s because it will not freeze and 
split. 

In new-home con.struction it is used pHmarily for underground water connections for 
wells, irrigati.m. swimming pools, and exterior connections, f^owever. it is not suitable for 
hot water or high he,u. It can be connected with clamps much the same as rubber hose 
connections in a car. Plastic can be also threaded like any other pipe, but .should onlv be 
used for low pressure and gravitv lines. 
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Lead pipe is one of the oldest materials used in plumbing and t!ie leas! subject to 
corrosion. It was once used for water pipe and was satisfactory when used with hard 
water. However, soft water contains oxygen, carbon dioxide, and organic acid.y that 
attack l..ad, and so the water becomes unsafe to drink. Tiie pipes aJso deterior.ifre. 



Lead pipe is still usc-d in homes, however, in the di.iinage system. It has the advantage 
of being Hex.ble .u,d thv-s can withstand settling of the st/ucture. Pipes are subject to 
vibration, expansion, and contru-tion th u can bring on leaks, but '.ad is both flexible 
and durable. 

Cast iron soil pipe is used for house drainage lines and soi; or waste stack. This pipe 
ranges m size from 3" to 6" m diameter and cun:cs in 5' lengths for home plumbing 
Some pipe is coated with coal tar to make it acid-resistant, nut it also come; 



untreated. It can be jomed by molten lead at the joints or by a necprene compression 
gisket. This pipe is strong and resists rapid corrosion and breaks. 

Vitrified day has a shiny, glazed surface like ceramic tile and is unaffected by acids, 
alkalies, solvents, or wear. It varies in length from 2' to 3' md comes in a wide range' 
of (diameters. It is excellent for underground use and is easy to install. The joints are 
.ealed with p-itked fiber called oakum and finished with mortar jomts. 

/Vsbestos cement pipe is a verv hard, strong, and dense pipe made from asbestos fiber, 
cement, and sand, under greai pressure. It eomes in 5' and 1 U' lengths in a varie-y of 
diameters and is used primarily for drain.iit. or waste. 

Bitiunini/ed fiber pipe is a black drainage or waste pipe similar to asbestos in sizes 
and uses. It is frequently referred to as (Vangeburg pipe, which is a trademarked 
brand. H.nvcver. there .ire tn.itu Minilar black fiber pip,-, on the market today. 
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UNIT VI - PLUMBING 



'"^P^"'«"=" Usson 11 

Objectives: 

1. At the end of this lesson the student will realize the importance ofinspections in the 
prevention of defective workmanship and defective materials. 

2. The student w ill know about three t\ pes of tests. 
Related Information: 



Once the ruu^h plumbing of the waste, soil, and vent pipe liave been compi. t ;? should 
be subjected to a ri-orous test and inspecti-c This not only furnishes the home owner 
with a safe syster.i but also certifies tl.at th. .. . ihnanship is proper. To close Mie walls in 
with shee:M>ck or pLster without a lipu a risk no homeowner or plumber sho.dd 

rake. Tor exaniple. the material itself could be defective, and the plumber would risk 
le:al action despite i;ood workmanship. 

In m.inv communities the buildini; mspector 
is also the plumbing inspector, but that's 
truly a bad scene. A building mspector's 
i\ickground is usually too general to spot 
specific material or mechanical defects. 
St»me communities are to«j small to emplov 
a iull time inspect(jr and iisuallv hire a local 
plumbing contractor on a part-time basis. 
Ncit!)er system is adequate to properly pro 
tect the consumer. 

Large cities often employ a full-time staif 
trained in sanitation and plumbing< Thus the 
workmanship and materials get thorough 
inspection. A trained staff is in a position to 
keep up with current methods and materials. 
These people can also cooperate with pro 
K-ssional organizations, marm fac turers. .i?id 
research groups o!i the latest de\e!opnknts 
in installation and materials. 

Part time Plumbmg Inspector 
Ihere are three basic methods for testing a drainage system: 

1. Water test. After a drainage sv stem has been completed, the street end of the house- 
drain and any floor drains or clean out plugs should he closed with rubber test plugs. 
All other op 'dngs below the top of the stack are closed off and all waste pipes 
should be capped. 
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when all the openings arc made leak-proof, the entire house drain is filled with water, 
usually by a husc-. The pipes and joints are then inspected for leaks. Any defects must 
be repaired or material replaced. This system is most widely used and accepted. 

Air test. This test is performed in basicaJly the same way as the water test, but 
seaJing must be complete. Air at about 5 pounds pressure is pumped through a test 
plutr that has an adapter and pressure gauge. Air leaks are hard to detect, s<3 an 
odor-producing additive is put in to give any possible leak a telltale odor. Some 
plumbers use soapsuds. When the test of a poor job is over, they can blow soap 
bubbles in the cellar. 



Smukc test. This is an old time plumber's trick and is done basically che same way. 
A smoke-producing gadget forces smoke into the system with an air pump. The 
system is far from safe or perfect, so don't use it. But it's good to know and vou can 
impress your college-bound friends. Better still, tell them your paw invented it. 
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UNIT Vlf ~ HEATfNG ANDCOOLfNC 



Transmission of Heat 
Objectives: 



Lesson 1 



1. At the end of this lesson the stud.nr will understand what lieat is and the three ways 
that heat may be transferttd. 

2. Tfu- student w.Il also t.nclcrst.,ul how tiu.c hc.un^ mctlunis .rc .p.h.d to lu.n.c 
ntatinj;. ^ 

Relarrd Information: 

To un<lcrst.„d tin. heat,,,, and cooln,., of a house, vou should Know about tra,.snnss,o„ of 
lu at. crc u .n.oM of .nr. and hunndi.s . This lesson will doal pnn.anK with how heat is 
transmitted in a lioijse. 

Heat , - produced by the ,not,on of the nn.Iectdes of a substance. The faster the moleetdes 
HK.ve. the hotter the substance. The hotter the substance, the faster the molecules move. 

The three wavs of transferring heat fron, one pLae to another ..re eo„ductH.n. conveet,oM 
and r.kli.ition ... so let's take a peek. 





COU> AIR 



^^e•^T to 



induction: Conduction the How of heat through a c.,/,./ as ,„oleculc n.ction is 

passed along ,n a s^eries of collisions, for example, if you he.r^ 1 one end of a length of 

copper p,pe over a name, u would soon get too hot to handle. TK at was co,ul,u-tr<i fn.n, 
tlie li.,t end to the lold end. whiih promptly heated up. 
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M(>st pK.pk' wc^uld use- a t;l()vc or a ra^ to prtifc'Ct tla-ir Land frc^m the hot pipes. Did 
\'-»u cvtT wonder why ctrtain rnatciiaK sh^w down tlie pa.»>ai;c of heat' 

Well. ^<;jne nia'.enals conduct the heat from ri;oleeuk to molecule fa>»ler and better 
because i,( their curnposilion rncJecular strucrurc/. That's right, sunic molecules arc 
packed as tiufit as kinfolk m a fist fii;hi. and the heal travels rapidiv from one to the 
other. Metals are a t:ood example of tiizht molecular structure, and so thev arc usc'd to 
rransmii tieat m pots. pans, furnaces, and radiators. Other materials, such as wood. 
[>Iastic. and fiber, fiave widelv spaced molecules and are poor conducKjrs of heat. Good 
conductors heal are used for healing; svstenis. and poor conductors are used fur 
insulatKjn. 

(.onvccrion: C onvcciion is the transfer of hear by means of moving liquids and ^ascs. For 
example, when air is heated the molecules in .lir i;et all agitated, move faster, and spread 
furtlier af>arl. Thus the air ^ets lii;lucr. Cooler, heavier air sinks down, pushing the 
warmer. !ii;i)ter air up. This movement of heated air thus sets up curwfits of air. that is, a 
continur^iis circulation of <iir. 

fk\itihg a iiome wiili a h')rajr s\stem is done directK b\ rliese convection currents. 
( onvection is a. so a factor ir. other home heating; s\ stems, although not quite a^ directK. 
Let s look. t(;r example, at a luji wafer healiiii; svstem. 

\^ater .Kts the s.irne wav a^ air w tien it ?s heaii-d. When water is neated, the moK'ciiles 
■ nove taster and s[>rcad farther ap.irt. and the walir becomes li^'hti-r. T}ie unheated water. 
iHnij. heavier, sinks, tausiru' the heated water t*t rise. This sets up CiMivection currents 
NMiplar to those m air. in a hot walei heatiii- s\ stern, as the water is heated this 
cir< ul.iiion takes pLue iinti! all the water is l)eated. Hie hot water is then circulated by a 
pn-iip to the raihalors. Tlie radi.itors in nun conduit their heat U) the air next to them. 
< Mice aitain leMiMction currents form and rhe heat is earried throughout the room. 

Radiation: I'niike the two wa\s of heat transmission described above, radiation does not 
require matter iiiolet ules to transfer hear. Indeed the fiear of the sun comes to us across 
V3 million miles of vacuum b\ radianon. If' \oj bnng \our hand near a liot tibject. vou 
w^ll fre! the lie.i!. 'I'!iis too is r.idiatiou. 

Kadiati"!! is eiuTL> se nt *)iil in the (4 uaves fV(»m aiiv hot <»b)ect. Radiation dcxs 

''^"'^^ -ii^ between object, . h[\i it he. it any oitject in a direi t line with t}ie Imt 

ohuer. I f.r exam[>l(\ the heat from a f'ireplii e r.iiliatis into ttie room and heals an\ 
ol jecls in a dirret line l^ut someone starubn^ m front of the l-replue will cut off the 
!uat from someone else srafiding behmd him. In fact, if he is fadtig ih.* fire, his own 
!>.u k inav Ih' Li^^{ ' 

let that b( a lessim t.) voi:, Oon't depend «»n firephice to keep voii warm Vou ma\ 
end vvitli a roasted, nose and a fro>teil rear uid. 



L^IT VII ^ HEATING AND COOLING 



Methods (if fleatijii; - Steam 
Objectives: 



Lesson 2 



)• Ar rlj<' end of this K sM.ii the student wjll unaerst;in(i why stcarn produecs heat f.isti- 
thafr !i()t .iir or lior watrr. 

Tic student will alsc: learn the purpose t>f tlie valves in the svsteni. ' ^ ' 



Helared Inffirniatioii: 



Sir.Hii heatiHi! is ,>ne of the fastest and cheapest vavs to 
he.ir A house. It is produced by hjatini; water until it be 
t ofnes a has ^water v.ip()r or steam). The amount of water 
rliat needs to be heated iN far less than that in ^ hot water 
^vstc in. in addition, this hi^hlv expanded vapor produces 
powerful pressure that races throu^li the pipes faster than 
MMt .lir or 111 )[ Wafer. 




STEAM 
HEAT 



VVhen str.irn rrachcN a r.uliator it transfers its hear to the r.Mliator bv rondueiion. eools 
and < on.h'nsis back into a liquid. The change from a ^aseou state to a litpiid produees 
LTrat .|uanriites of heat, and then the water as it cools pvcs up still more heat to the 
radiator. The ( ool water flows back throu-h the same pipe bv ^ranrv ^nd repeats its 
l-eatirit^ eyde. 

The hut radiat<»r heats the surrounding air bv conduction; this sets up convection 
eurrents which quickly heat up the whole n>M,M. Thus the air flow near, under, and 
.iround th- -adiator should not be obstructed, i all 
:ive- off heat by r.idiation just iti case vou ^-^.ir w- a; Jt r;.ijv. 



OilifT hot objects, raciiators also 



Stean) tan produce powerful explosive pressures, and so safety valve is installed in the 
top of the furnace. This safety vaKv is usualK set to open or blow off at 15 pounds 
pressure. 'That is. 15 pfninds above norma! atmospheric pressure.) Most safety va!vcs have 
a small lever that can be operated manu.illy to test the effectiveness of the valve. !f the 
test lever w.l! not oprn and reK ase .tean,. or if it leaks co/itinuocslv . it is defective. 
\rivr trv to repair a valve withc.ut shutting down the furnace and cooling ti.o svstem. 
Replace the cr>,uplete valve with a new factorv-set unit. Dofi't tampet with fho (dd one 
It s Mft'rr sati . 

l ull r.n\uu>r has ,.m air valve that .ijvms t., ul.-.sr coM air in ilic .a.iiator .xim\ (.cnnits 
tl.r l.ut stoam t(, i-ntcr. Wlicn the cn\d air is cxjH-llcd and tin- steam rcaclns the valve, it 
< loses a-am to keep tlio ste.jm from cscapint^. A hcn an air vaKc- is detVcnvc. the radiiitor 
will become air t-ound and prevent cntrv of steam. Then ^uu have the choice of replacint; 
the valve or shiverint; to warm up. 



StL-ani lia.s bcrri Icavir^;! t!iL liuuK-iioatin^ s^cru- just js siiuff. moustache wa\» dcrbii-.. ..iid 
-path k'ft the !ifc->tvk <>Ci:uv rejl ^vmIV 

I Ik rjJidtt?rs an bulkv. Iiani to Llcaii ,rJuil paint, and folks don't mvd tiu in to drv (.ut 
vsct Jothcs anvinorc. U\ rcallv !.ad. bcCaa'^' tlh y used to be a uood safe pla.e ro lude 
.o'lr i\[in\ and !u'ar \uur tro/en pi//.i pies 

HwvNever. stewrn is still on the scene in c lassrc m )rns. Students frecjuentlv heat up dedicated 
teachers to t!ie boiling point and produce great quantities of steam that wav. To date this 
h.rm (,f fieat fias had very few practical apphtations. bur it sure creates ecjnvcction 
larnnts in the classroom. This heat i^ very easv to produce with anv t\pe of fuel, but 
l»aril l(, control. Some teachers just hiss throuuh their teeth and others wave their arms 
.ifid tlieir eyeballs sort of pop. Avoid this type of heat like homew(»rk. because it spreads 
hke meaNles to tfie principal and parents. Tlua whv wise persons are alwavs say ini; ^'cool 
It."" 
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Kcljtcd Infnrtiutioti: 

N.) lessons oil lu jt wi.ulJ he ctiipli t.' wiihnut .1 >l:urt history of warni ;iir luat. History 
rct-.Tds tl.at want. , or iK-.it l.iuu- un the v otK- rii;ht aftor the covered wai;on. but jiist 
lu-forc tin- Model •• I " forJ. 

I'lie larlv. gravitv vpo wurni air lieatin^ systems were so ut.evi that ^ree/iIl^ or roasting 
to death were an ever constant datiger. Then the air would ( so drv that folks" tongues 
would dry up and they-d be speechless for days. As a nutter of fact, it was drver than 
drivini; J paik <,f mules ai ro^s Death Valle\ witii riu iiat on. 

Then one day a ^roup of dedicated people got together science teacher, a plumbing 
contractor. .,nd a saloon keeper, Thev decided to apply science and save tiie warm air 
system. This science lesson i> Jedicatid to those noble persons. 

The earlv warm air heating sy.steins furnished heat that was uneven and drv. The furnace 
was centrally located, leadnig directK to the floor above, which bad a floor register. The 
svstetn worked oidy on gravity, and hetice the circulation was poor. 

Then later systems provided iiof .md c.,>ld„ir returns connected bv ducts to a furnace 
that pushed the heat by a bh.wer fan. Thi. was still imperfect, as 'the return air grilles 
were placed on the outside walls. They tefulc.i to pick up mostly cold air from windows, 
cracks, and tiie cold ourer walls. 

finallv these tiiree people put it all together a-.d uistalled diffusing type outlets for warm 
air underneath windows and along exposeJ walls. Now the cold air'was met with warm, 
r.sing air and nnved. Thus t(, get the full benefits of perimeter heating, all cold surfaces 
should be met and c.nered with cuneiits of heated air. lirieny put. ccunitcract the cold 
air with warrM .lir. 
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If air is such a good insulator, whv no: leave the walls of a house emptv? Bi-cause if the 
walls are ietr empty, the difference m temperature between the cold (outside) surfaces 



f^>f ^'"■m inside surfaces set* up rofM<vnon r..rr*.„fc TKo 




rONVECTION CURRf NTS OF HOT AIR HEAT 

Tluis tlu- ri„„i,Tn war n ,.ir s.sn ,r, insists of w.irr>. a.r ft.rciJ In hK.wir f,„.. w,tl. 
a<Hu..rc hot .i,ul .olc. ..r ducts pn.pcrlv (-bccd. It Curt her ' inc lucks ..n dc-ctric 
tl.c-rinustat. h utuulistat , hunn<lifiiT. .uhI au clcctnum air filter. Sc. if ^our house 
rosctublcs (V,.rl, Vallcv. <.nc of the ahovo parts is nissinu. impropcrlv installed, or out of 
order. 



A,, i.nportant apphcatio,. of sue... is the effect of frictu.r. on air pressure A constant 
friction exists between tlie nictal ilucts anil the air flowing through tfiem. This friction is 
further increasc-d whenever the direction ni air flow changes. Hence elbows, angle funis, 
register frames, and even smooth transitional fittings increase the friction. This fr .tion 
causes an appreciable loss of pressure-. This is extremely important in laving - ut tlie job 
selecting materials, and selecting the proper fan. The total resistai c- shciuld be kePt to a" 
mmimum. an.l Oh- f.,n must be Kirge enough to overcome the friction that exists. 

Kememher that m K.tmg. plumbing, and ..ir conditic.ning. the factor of friction aivvavs 
exists. Thus, th.s simpii- faa should -uide vou m making your instaH.iticm as short and as 
straight as p..ssii.le. A: ,o . -erial si/es and mot.^r power of pumps and fans must 
foiisitUT {r\c^\,v, loss. 
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LNTT VII HEATING AND COOLING 
Mcthdds of Heating F orccd Hot Water 



Lesson 4 



Objectives: 

1. At the e nd ( / this Icvon the studrt)i will multntand hew ^ h(,t water svstctn work^, 

(irs irnpdrr.rir to pl.innini: (ir servicing a 



Tfn> stuJciit vv:l! a!s(^ u ntirrst.iii(i st'vcfi f.uto 
liof water svsrcrn. 



Ktijted Intfifiiutiou: 

I'.-ti! nccntK nuh.JN knov l„,u Mu- h„t v^.,tc•r hc.tm^ svstni, uc.t starter! nul 
.tul ro.urdcd tlu- f,u ts: thrsr rv.uu!^ ,iis,ov,rc.l on vt»nr just c Mitswi, 




Ai ,n-JiMj: to the stoni-. lu.iwatiT l.catinj; ect its start when water wys used to cool off 
ih.- tirst Fords. The water did more he..tinL- then eoolinu. and so one wise fanner bv the 
-un.e ui John Wh,p deeded to use- it. He used the hot water to heat hi.s l,enh(.usc and 
tlu: steam to take frost off hLs |nimpkins. 

H>>^v he 'j,ux thefordsmto his eelL.r n<,!.odv w,ll ever kno.v. hut he did. Whip heated his 
house uith ho, water, an ' that's how i, all ,o, starte.l. And that's how that s.vin. 
onum.iteii "snMrt as .1 wiiip" to |>a\ Inm rrihiite. 



C IliIhIkt id .1 f'lirJl.KA-. TIk I) \.t tf.M.M 

tlir liirn.il. i; j^l^^l•s tlifoutifi 
i'f cliarnlnT In < « null l ri( )ii .iiui lu.its 
tit'. .v.iiiT- y\\]- luMtcil ^v.itrr is 
t'-rirj Hirnu^!< rlic pi[H> In a c;ic:j 
'.itiri-j. pump t'. tlit- r.uiurdrs. I 

• iiui > r.uli.jtioii. 




HOT WATER 
\ HEAT 



I'i.Mh.iturx ,n.,N I). ;iu- .,r,t)n,n h,.„ ,.|n ,„ tlic l,ntv|H-. 1 i,r ca-.t„.,„ r.uli.aors ..rv 
I'Mltc.i m ■,q\u.,tr scnnw-is M, tli,,t the r,uli.a,.r ,,rr.i ..ii, i,u r.Msr.l ,,r dr.ri'.rscJ, Tlu' 
tin tviH- <Mtis,.,t .■t\,,|,p.r i-,ibit,;,: with .■ ..rri,s ut muTjI (mis ..tt.iJud t,, .k t .is aifhiscr of 
luut. Cist n.,n IS sh.w.t to luMt ,ip h„t t. t,.:;,s tlu !k.u l.n^cr. J\n- tn. t s |v hxs tl.o 
.h!\..m!,,:;, MippKinL., r.,st(T lu'..r. hm tlu % oh, I ,,H (,,,t.r, ilu' r.ulucrs ..r/s.. arsirnca 
^"!a .iit .■„t..rs ..t t!ir h.,tt .111. t!uii IX lir.it.a .„ul risrs, -I'li.s vts up o.invciini, 
^Mrr. Mts tli.t luMt nMit.,ni,|-. . A„ ,„ , Minul.iti. m ,,| ,J>rt nr ., hLnlviu^' nt jir In' ti.nnturv 

I» llli, •. till' . tti n il, \ , 



h ■ I, 



' 'I'l ' "lit'' -ll'. i: tn ,1 ,;ii.,'h tli.1111,,^1 ,1. ,.r rh 

» «!( ! Ill !i 



' "J V ,<ii he iliv uii'il UUo /iiiu's 
'-^'^-^'l tii.M:,.,,t..t-.. I ,,i > s,„.pk., .pht U.cl li,„„. ,..11 lu' aivulcJ int,. 
■' "IV'r r,,. /,„u , In ,1 Miv.r.itr t h n ni, .st.il ,,iu| M^.T-.t. 

'"^"'i' ■'" ''^rn,,.,. li.,,:v:nK -m,- ,,t ,, h.MiM lu r,ls i„.,iv , ,r 

''<■ pt tu!m ' 'II [ t.ittu . iM , r, , 



' 1*1 t ill p pi;i ■ I , ,1,, f 

M u n nil ij n t. 



'A .It. I \\i lii 



p If 1' 1 1( jH I( )',s .If .1 



^- V .1 !i ;i I, it h »H'- 



..t I . - I 



fiP' p. I ,1 ■ f 
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UNIT VII HFATINf, AM) aX)LING 
Method^ of Heatinu Radiant Heat 

Lesson 5 

Objectives: 

1. Ar the end ul tins !css.ui tiu' stud.nt w,ll undcrst,.;u! how h.,t w.trr. sr.^ni. nr 
r!('Ltr;c wires tan pnnluci; radiant hcatinij: in ri»e home. 

2. Tlu. student will also ur.derstand how radiant heat fur,, rhc sun ran he .sed n Ix.rne 
ricatini; bv special t .jiistriittion. 

Kclatcd litforiiiation: 



prnvuK-s ,n.,r. ;uufonn ,uul .,1m, J,nn„..t.., ..Kli.Kor. . duawork. usurers ..ul 

r\p(^sed pipos. 

<"H- ".ocIuhI ,s to nst.ll s^s,.-u p.pcs tlu- wJIs. floors. a,.d cciIiM,s of ru-.ns 
UMP^ Lot water or st.a.n for lu.-t. Tins „utl,.,d of iK.ui,., provide. . mud, .rc-..tcT 
iKMtinj; surface ,md docs lu tlcr |ol, of lu-,t distninitKm. 

•I lu- Lot vvatc-r ..nd st..m, s^stc,ns u.. pipes .n..t ,.r. ..nb.dd.d ,n the floors or walls The 
Io<.r sssre,,, ..f p.p.... „u.st he ..curatelv ,md unifor.nlv spaced te. avoid cold snots 
•ardess „w.,llat,o„ dde.us the purpose l.v produein, unev... heat d.-strihuLn : 

'-<I'-.' l-..t sy stems are popular n, slab ts pe . o„str,utu.n where - elhus are o.uitted. The 

pipes are eiiihedded in the eoiurete slah. 

The heatu., unus tor radunt heat ue the .„ne hasu nuthods and materials as 
t<uivi iitioii.il srearti and lioi water s\ stints. 



Radiant heatu,^ ean aKo \ ...oinphsi, d bv ekctrual heatn,, eaMes en.hcdded ,n,o the 
l.-rs. walls, and uil.nu. Th:- op, rar.on and .tn.ut.o are ec,u.d to hot water or steam 
but the cost Is m'tii-raiU h:' liir. 
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Tl.us. r.,J)unt h.-.a -vhvn (>r:,}vrl;. -n~t,.i!rj rc-.jmr.s h,J or cicarR-.tv tl,..n otlic-r 

- > IT-- [ ,1. nuinti iiaiiLC ^ o^t^ .irc \cr\ Ita" 

l<.i>ii..Mt iu;at tron, (! .■ m.o ...m .i!s.,, W iu.inr,^ .ui .nL!u..a >,p.,;c. » or cvaiiip'o. 

It w,;i uv, d.mn t-. tl.c shore- .rnl Ic.ivc >.n:' lu-.ip in the mi,, with the wii.,i.,ws closed 
^ol, l„.v,- ,i mi.-l,f> hot ..r to ,-.et into. This (...pnen-, hec.iise th. sun\ r,.v. ^et in. w.u n-, 
i.p the M.-er.or. bat t'let: r!,e !,e..t e.in't ^ct oi,-. I ,de,s v , ,u provide ventihitrui throuj, a 
.^i.iJow ,,r frest, ,,T vent. t!:e iV}Vi:!din^ h,,r .nr . .,t, hh v..nr vvindous ,>;it' 

rhe ■.„Mu ^.neral ide,, the -.o-,..!le<i ^,e,. nhouse efteet ,s used to lie.it h.,i.,es bv tlie 
r.Hh.uir ei'.er^> tr..n, the m,,. The .AteriMr Jl r r.t use d-.ss hhu ks Lri;e 'izh.^s 
An.d,,us to permit ihe ,■„. r ol the s:i„ to p..ss through. The r.idunt ^vaves warm 
^"''t^ii'^ "< '1'^- house, .^hu!, m oirn u.iriiis ap rlu. ,,„. Tliusonee tin sun's lieat 
enic-s. It is trapped. 



"I'S Mislv thi. rvpe ,.t heati'u-, vs<,uKl h..ve httle us. in ram t., rests, or duririj; tlie winters 
m .-Xhe.ka. w!u;, the sii„ „,,i;!,, . ,r m,.:ht thl jMlt m an appeaiaiue for an hour or tAo a 



I. Electrical. - There ore various ways of hcatinc with electricity. Wc .sjw that c;»blcs 
rould be installed in floors or walls. In addition, electrical heating pai.tls .nav be 
nstallcd on or in the walls. BuiJt-.n electric heaters come in a variety of shapes and sizes, 
rhcy come with and w-thout fans, tmiers, and other refinements. Individual thermostats 
>erTnit a wide range of control, and thus rooms can be indiviluallv heated depending on 
iced. 

v-w. -otal home installations depend on conforming to ntnd insuLcion reouiremcnts set 
>> the power companies. Ikxausc of the relatively higli cost of clcctncitv. insulatio:i 
iiust be thicker: hence oripna! instaihition eo<.t<. are hij;licr. 

-H^- advantages are ckan. cfficio- t hear with iiidiv-idual controls. Installation requires no 
'Uikv pipin.. ducts, or fum.icc - thus offcnng more space, sncedv instaJlatiot. and 
n.nimum mamtcnancc. nisad\antagcs are increased fuel costs. pos.sible power failure, and 
'ossible power suppK shon<-Lges. 

u present. elLcrrica: heanng hv v.indpuwcr r.> suppl.iricnt the dcctricirv from the power 
ompany fs arousmg some interest. A few home.^w^crs have installed w-ind<atching 
cviccs on their roofs or propcrtv. aiid u.v.' the rotating blades to cencrate clcctricitv'^ 
■'nich :s then stored :n sr, :ra-c batrLrics. At prf.ent a'l of these devices arc .still 
xperimental. 

. Heat Pump. This syste.n remove, heat from the r...rrh instead of heat from bumins 
ic.s. A ncr^ork ot p-pcr, is exrcnded deep underground - perhaps as much as 12 feet, 
he heat punir then u.ses .1 Houid rcfrigcranr that is pumped contin aouslv. removing: heat 
•um the earth. Rad^at.jrs disrribjte the "h;ar r.s in other svstcm. 



h^s svstcm is only practrcal where wirners ate- relatively mild. This factor plus the cost 

rs popuIan:\ , 



r in?.railing p:rv- and :hc cost of c!vcrncu\ iirr^i: i 



3. Solar Heating,^ A solar heating system depends on a collector on tlie roof thaf absorbs 
the radiant heat of the sun. The collector consists of one or two layers of glass plates 
(for insulation) tint cover a network of black pipes circulating water. This network of 
pipes Ls set against a black-painted sheet-metal base: Juus both combine to -bsorb the 
sun's heat- 




In zhc L'nircd States the coiJectors musr face .ouzh and be tilted at an ancle to rccdxv 
inaxirnLim radiation from the sun. Thus, when the sun heats the cullcctor,^ the svstem\ 
thermostat starts circulating tiie warm water :i. rough the tubes into a storage tank. Once 
the hot water is stored, :r is readv for irani.-diate circulation or h>r storage for later use 
in rhe dav or night. Circulation depends on rump?, or : lowers; hence the svstem i-. much 
like your ^.onventiona] hot water furnace. 

Solar heating is gro^^-^g in PopuLrlrv and should he in fairly wide use bv i')84, 
according :o scientific research- However, s-^lar heating will require a supplcinvnta] source 
' heat, because on rainv or cloudy davs the radiant heat is at a niininv.im. 

:Uarning~ IX^n^t stan r..-racking old nr^^, tin. and black paint, without re'iing v oi- 
tolks about rhii lesson. Most parents take a dim view . r" scr::--netal drives w^rK -t .l 
rr:cnng on rhe vaiue .^f solar hea::nc- 

4- What next? ~ M^nv poorly ar^; exr;:rinionring u-:h new wavs l> nrod.-nc us.:fu; 
energy-- Here :s a tielc: to- ,.>c iencc-nrinded pet.>rie. Know an\one ^^hc/d be :nrt:r->rci" 

loo 



UNIT VII - HLATING AND C(X)LING 



"^yP*" Usson 7 

Objectives: 

1. At the cnci of tins lesson the student uHll realize that selecting a fuel depends on 
three main points- 

2. The student will also realize th.- factors that aft'ect fuel supplies. 
Related Information: 

Selecting a fuel is like seleetin^ a ciri ♦ncnd vo.i have to consider jvjtUiUtx. co^t and 

lX>'i;estic heating ean be supphed bv oil. gas. electri.-itv . or coal, but you shouM nake 
\o>.:r choice well in advance of constr-^ction. 

For cvaniplc. gas pipelines are not ahvavs available, or the cost of running the service to 
the house niav he too great. Electricitv. for another example, mav be available, but the 
po^-cr company m that area mav have limited capacitv . Therefore, vour first 
consideration is to check locallv and see what is available. 

Secondlv. the cost should be estimated fro-i two points of view: first, the initial 
installation costs, and sccondlv. the fu-.-I consumption costs over the long ran^e. For 
example, the costs of excavation, ou rank, and burner unit for oil heat maV be fnitially 
hurh. However, the availabilirv . cost, and efficiencv in the long run mi-ht make oi! a 
better buv for somc- 

I\-pcndability in times of cr:ergv shortage is difficult to dcrermine. G.^s. oO. clectncitv. 
and coal mav all be in short supplv. with no ready sosurion available. Thus the wisest 
course is t.v get all the information possible about the local situation. As of the time this 
book went to press, there were manv .... 

Points to Ponder: 

1. T^. cos: and supriv of heating o:!? derend c- n:anv factors, includnc irremarionJ 



?fc;T^ frorr: djlivcn. problrns d.:c ro stHlcs and weather. 



V h.ectncnv sutlers Ivoni a lack nr c!ccrrical ccncrnrinp planes, and rro^ pen cranny 
ancj transmission rrea.kdo\^~is. 
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4. The demand for electrical energy is greater tlian the available supply even when things 
are norm^, hence high costs. 

5. The construction of new gas transmission lines and plants is often prevented or 
delayed by environmental pressures, 

6. The gas supply is dependent un the oi! supply to a great extent: hence both arc short. 

7. Cas and electrical heating were once greatly encouraged by utility companies. Now it 
IS difficult to have an application accepted, due to energy shortages. 

8. The growth of popd.u :.n and inJu>try is at a faster rate than the growth of fuel 
production. 
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POSmOAf OF THE SUN AT NOOff iN CHICAGO 
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Hot Sommer Su 



Spring and Fall Sun 'l/^^'^CjCT 
Cool Winter Son I J*_^^ v \ 



Sommer 




[X-cidc what rooms will benefit most from the sun and what rooms should be shielded 
from the sun. .\reas that benefit from the sun usually use large areas of glass to take 
advantage of solar energy. The overhang is usually extended enough to shade the 
windows during summer, when the sun is high in the sky. but still allow the sun's rays to 
enter in the winter, when the sun is low in the sky. 

A good design pro\ndes sunshine for the kitchen in the morning, then the living areas hn 
the afternoon. Thus kitchens and dining rooms are best situated on the south or eijst 
side. Li\-ing areas benefit m.ost from southern or western exposure, to take advanta^ of 
the sun. The north side is always coolest and darkest; hence it offers the ideal location 
tor rest and sk-cp. 



Trees and fhrjbs can ctfcctivclv acr as v.-indbreaks against prevailing winds. Shade trees 
or. the sonth side help kcer the he^r ou: in the summer but let the heat in during: the 
1.^1 ntcr. 



IVU 



UNIT VII ~ HEATING AND COOLING 

Imulacion Principles 



Lesson 9 



Ohjectivcs: 

1. At the end of this lesson the student will understand how insulation resists the 
transfer of hcat» 

2. The student v ill also understand the other advantages of insulation. 
Related Information: 

The primar}* purpose of insulation is to 
prevent the transfer of hcat» Heat, as vou 
know, is transferred in three wavs, and any 
kid old enough to hate school is an expcn 
on all three. Let's review and prove that not 
all science comes out of books. 

Review: 



Heat can be transferred from a warm place to a cool place by conduction and/or 
convection and/or radiation. Right^ Now. Ict^s show that wc understand the difference. 

1. Radi;ttion: Any kid with short hair, thin eyebrows, and no hat knows how the sun 
radiates heat. That's why kids hide m the weeds, under porches, and in the cellar. 
Not tr. get >ut of school, but to get out of the sun into the shade, 

2. CorrHnction: Any kid that has w:Jkcd on a hot sidewalk u-ith bare fee: knows it 
sm^-ts something fierce. Th: hot sidewalk is conducting heat to the fee:. 

5, Convection: Any kid thar has hung arour^ a shopping center on a hot da\ has seen 
the -heat waves'^ that come off the blacktop and the rooft of cars. Smart kids wait 
until the convection currents of hot a:r sLmmer down. 

Now. let's see what insulation does for a hous,;-. 

The enclosed .spaces in walls cu: Co^-\ considerablv or hear -transfer by ccndnctict:, and 
aJ marenais used in consmiction ot^er some resistance ro the transfer of hear as well. 
However, their resistance is low. and so ^ materia] with a high resistance musx be used, 
Ma:-Ha:s that have -^.jr:y h-y jrr pochcts have a high res'lstance u the nansfer of heat. 
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If air is such a pu.d insulator, whx m.t leave the walls of a house emptv' Ek-causo it the 
walls are let^ c.nptv. the ditYerencc m temperature between the cold (outside) surfaces 
and the ^arrn inside surfaces set* up comvrtiofi mrrcfits. The warm air is pushed up by 
the cold air. and the convection currents thus set up transfer the heat rapidiv from the 
inner ^alls to t'u u.iter. .uid out nto the .^reat he>ond. (The heat transfer is reversed in 
s ut v, nu;r 



Insulation irutcad p',mdes tinv pockets of .or :h.,t resist convectx.n currenTs and hence 
retard the P.ow ,.f heat. UJ! jnsul.uion provides a sina!l amount of free vp.ace that 
(.ern;Ks >om. pas,.a^. of ,.ir but not ctiougli to produce »TCat heat loss. And the loose 
•r:..t.T:a! ).as so tea po:r,tv -.f contact tt at transfer of heat b> conduction is not ^rcat. 



•■M''-.>^v\-! -i:r?ac.' ti r::s back n-u.h 



c rra. .iT . ^) • 
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LNFT VII - HEATING AND COOLING 



InsuUtmp Materials j^^^^ ,q 

Objective: 

At the end of this lesson the student wiil understand composition and use of four 
popular t\peb ./.f home insuIatuMi materials. 

Related Information: 

There a-c rranv diftcrent rvpes (^f insubtin^^ materials, and some are better suited for a 
specific area tha'i others. 

1- Flexible insulation is usually m the fonn of blankets or batts. Blanket insulation 
comes m conrmuous rolls or stnps in vanous widths ru fit sta.-dard stud and joist 
spacing. \z^.:omv.% in van:>u> thicknesses, too, and is usu^illy made from wood or 
vecerable fibers, mineral wool, or glass fibers. Generally i: hai: a p.per covering and 
nailing tabs. One side of rh.- covering usually acts as a vapor barrk-r. The batts arc 
s::n?:ar:v ^ide bur comi^ m 14'\ 48". and ^f/ lenirths. 

2- Fill insulation I^ made in a h ose torn ^o that r can be poured or biov u mto place. 
Oc-ivtaIW tnis insulation n\adc from mineral or wood fibers, vetmiculire. or loose 
V. .-k In new w: jii>trjct:o:-; i: i= used tu fill the spaces between ceiling joists, plus 
graces be- vv^:-^n wall sruds thar a.:e hird to -each when installing blankets or bans. It 
;s narr^cu arp- u:^\i:\ r::>r ai.:ing :nsuUri.,-n to a building already constructed w^ithout 
:nsu.:-t-.:n. !: -s zo?<\ zo U'' the cavi::/-s :n hoUcw-b^ock construcrion. 

3. Retlectiyc msuLiticn c,^-^:^t^ o-^ sheer -latcna] with a refiecrive surface on c-c side or 
b.?:h A!^m:rum for speciallx created metais are used for reilecrion. It is used in 
snii sra.-ev rrht:- lir^as ^h::- r-c reflective surfaces face an a:r s:;ace. 7ne shinv 
--race shruii not to -h an rther surface, or the reflective property is lc^3, Sometiines 
a c .rrugiirt;^ raDcr :> sani^A.vhec: bt:u-:r uk reflective foils. 

4. Ric-' fnsula:u:.n is ^:berb-ari nearer.', manufactured in a wide range o: widths. 
r-ier:res^es, and icngtn;. These shcc:^ irc ctr.^rzlU made from wood or vegetable 
ri-er^, m:-:-ai w-.o:5. c^r rUvrie. They u^^^lly combine hear- and sound-insulating 
- '^'^^^''^ ^--'^ >r-cngrh. through their rigid fo-rr.. in heme construction thev are u^d 
af >^,e^r-ng. -^..r .:ars. and aa:! .ni ::ei::ng decorative blocks, planks, and 5;ab>. 

■^"^"^ .'"^^■■f* ^^^^^^^-^ i-^^^^-^t-g mat{.»-a's that are comUnarion: of mireral 

^-i...a._. ^n^ r-a>::r -atc-na.-.. ^.'-weve'. thcv h.,'.e greater c;'.mrre-ciaj than 
: ^-me-consrruct .v':**: .„sc. 



UNIT VII ~ HEATING ANO C(K)LINC 
"'"P^ Ixsson 11 

Object! 

At the end ot rhi> IcsscMi the sriiJcru will uiidcrsturid that notching or dnllini: srjds. 
p!.»ri.'s, jrul tioor ^>ists must toHow csc.iblishcil . sjK- iiuidclint-s. 

Rt!;5fcd Infofnution. 

Sw-^u- tra.:-: fun arc Ljrclcss and Dtlicrs .ir^^v-rs ojU'iialK roward vmioJ. Th.sc 

^^'ckcd pcrsc.ns nr^r^'i .if-d dn:l hoif> in studs ..nd joisTs wit*-^ rock'css ab.jndo'i. 

V ■ torr id A . rhi> s> .rr .^t rhmc Nt-iK riirailv atK-c: the strcn^h or hu- o^ rhc 

b.i,:d:nc- Nv-rchm^ and d-Mliii:: should U)llo\^ c^uhh^hcd e^udcl'ncs h.ised on s.ion.-.. 

Krr ;\arrpj^. a> uc :n ai^ car \ i;-<son. a jol>: i> acted upon h\ rwt> oppos:nc 

^:-csve^. Tiv tup .'t the k::s: :> n compression u.nd the botTom under tension. Thi- 
s:rc-^:-i c.r r'lc •^•arvrtal lie> in rSe urper ari w;-r fibois. Ciuc :he fibers and you 
.K:t.^!:-:j::caj\ cut rne '^trcnirh I: sniall bo'es are to be made :n i.^ists. thev <hcuid b;- 
;v)cared in vhe center. The center 1> :he ncLin-al pojnr Secuvcn curnpres-ron ^nd :cnsu>-^ .ind 
1- Nate- d'dl ^nto. J-- cu:. houevcr. should ntc exceed 'a :he total width of joist. Anv 
crcater rLvlucricn in !cisr strerirth should he con?pensn:cd for vvith extra fran-int;. 

^;^r^ne^ to- r:pL^ :nav be -nadc "on:_ irc^ don^t exceed i b wt^ :hc joist dcr'b. 7'he\ 
a.s;. -us: p;av;ed in the t nJ vju.irre: c^t ^ -r^n. Norc^^ oniv f^.r the d.c-nercr of the 
pine plas a clearance:. 

^ cr:-.ca! srur.s n\jv be norc'-.ec 'jnc. .o. zil notch does not exceed 1.3 the total 
thickness o^" tbe >:iid. Should the ten r:a:e^ tO a ^laH haxe tc^ be cut {or ripinc or duct 
Aork that excecdi nore than 1 Z the^r u idih. l^ cau^e >tee: strap:, she Kid be used acrtji^ 
the eoeninc tor rcinhorccnieri- 



.o'A-.nz rips are *;>r Tidvs rh^it 'aj-:: iv •orenen, >unen:-'ter dents. 



'U.St nam 




EKLC 



Nail stt^el mtnding plates over all pipes ir, the uall or studs that could be struek by 
nails. 



Always cut and drill holes a ^Mi'/ larger than the pipe to allow io: expansion and 
contraction. With duct work allow ' / clearance all around. 

Hucts should be supported h\ strap han^^ers a,s they cros:, floor joists. Remember, 
metal expands and contracts and needs room. Creaking; and groaning arc usually 
caused bv friction of metal on wood - or mavbe sonu-bodv's sick at vour house. 

^iot water nsers and returns for r.j.i.ators are frecjuentK fitted too light. Tlnis, sure 
keeps L.ut dust, drafts. mi..e. liz^-ds, -nd frogs but ic does create no^sc. Hot pipe? 
evparid and create tnction and noise. Keep out of hot water yourself, or you may 
expand just where vou di^ln't want to. 
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t.lccrricit V a> a Strvaru 



Lesson I 



<>h|ectives: 



is ro us 



Xtlatfd Intorniation: 

f: L-.-rri^a: power > Ut '•.v;:^^ ti.;..L.vi ^-rv..:-:- ^\.i;t]ri^ , ^ hard and tuor. It Iii:hrs 
up wM:r h.^rn..-. tii-s ;v ,:!• ^.^^-.rc s,..,:-.:, ..r.-J cn-nains. co.^ks. j.h>;s. 



^' ^ .::tM:.c. ..I'Kt ri:> v:av W ^"ii. ^ns;-.,u'd ^\ wii^r has happened d 
":j:.xol:s. T'rv lj< pmult :"i:";!rv '.^.-d s. . i. -:.^r pc^.ple vsvrc th 



rcattnu'C wirh 



t, .Ills:.' ^'.^'l T'Il ^,ir; 



'pc^L•r^ .r^l <:ovcs were useltss. There 
:^!^u•,s dr'.n:' so:-;t.' tL*!k> inic^ firs of 



■ P..r-.- r. . 



^vas'rrc :hcir c uthes. and ::Mni: h<>t 
r*::"- aiu: c.'" ;l kc*! . and the r-j-'unon 'Aa> 
••^^ ^ruKn:ni.> stivpped. and bj^hies. c^r^. 

. '.:A. ^.^'j: ri:turc^ 



: v' . > T r : >'A c r 'A . .1 : d 



>avod tr. ir spoiling: and 



.1- ^ 



.:pr i\:'i^ c^^CTiiZ jt^. Lack of new 
^-^'.I'ta^v^ ra:nt a pL»or picture tor :hc 



r-..-: ue tjke : - cra-tcJ h.is cKar.i,e. 
cc Here S.-.rr u^^:J.^ri^ - an. 



^ v"^,'^ ^ :-e!s' A 



•V - ^ ... 
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LNfT VIII - nLECTRICITY 



What Is Elecrricirv? 
Objectives : 



Lesson 2 



1. At the end ot this bsson the student x.,-;!! unuersrand some of the fundamenta! facts 
about electrcirv. 

2. The student wiW leam about overloads, short circuits, fuses, and circuit breakers. 
Related Information: i^^^^ 



What is eleccricitv? E!cctr;citv is a kind o\ cKt rcx or power, ^' 



You know by now that all substairres. vs h.it- 
ever their nature, consist of molecules, and 
that the molecules consis*" of atoms. Evcrv 
atuHi of every substance is a bundle of cticr- 
iTv-. Each atom con.^ists ot a central kucIch^ 
si:rroun;lcd bv whirlini; bi:s ot energ\* colkc 
^■■'Trtr-r'ns^ These Travel at encrmous speeds 
uT'/innd the nucleus- 

S-.:rrfC su fa Stan res.. parri.uIarK certain rviotals, 
havr'- elecrTons that easilv escape fr-^^:"! rheir 
i-'oms- When these electrcns n^.ovc from 
4^rom to atom through u4rcs. we have what 
we caJ a current of e'i'crnWr\ . Uc could 




O'^e way of pfcrin'^c an aio^ 



sav. vL:r\- ::riefl\. that ^: elecTricjl c-^rrryit i.c j'roduced h\ the ^K^vt ■-r:e'»u o/' i k t rn-i. v. 

Althouirh anv one elect-on. r-.o\ir.^ rVc- aro-:; to a:o— . mav cover just inches pe- 

second, the electric J current :tse]t rrav^::^ a: :h.e sr^ccd of h>t\z. or 186,000 mi-es per 
secj-id! 



To tTA ger a bertcr !d::a how an c'e^.tricai cu 
up a x'r.c c-t rcnries as show:n in the 
the !.ne. Uh::: l^ac^rens^' 



t t.ows almost insrantare js:v, set 
-anon .^ere- No'.v knock a cenrv into the 'iiL'ad 



Instan:, the ^c:.~r r-y. 
Simuar-v. r:ectr:ca^ c:: 




:n\ ^'s ktio^led a'A-a\ . 
rrer: :s "he r'^ra^ cTv'- 



t..: :^e ot.^'.er rer.nies r:'cve scorc^.^v ai aJ. 
.e^ b-, re.,i:t:v-'%' 5,maL m-vemeris e.ec- 



UTCain marorrals ih.i lu.c .Lar w.. th.i ....p. art- .alird rofuIucU;rs . All mvtals 

arc conduccc.rs. Silver is iUr ^,r, 1,,,, ,,.;iJMa.;r .lui ■ upper is next hfst. Wc can define 
conductors bv sa vin^ c cw;</^. . .rr-. . /.r rr;< ;r ; (Vrtairi inatL rials "hold on to" all their 
cir.rrons vcrv ci^htlv. s<. that K :s vcrv .^^^uuir u> di.Ic.d^c tlu-in. We call this tvpc of 
rnarenai a rioricnraiLiLt.-.r. i'»/w/L/.>r Kirt:>l:cr. ^lass. and wood, are some ^oud insulators. 

Fleetriorv i. produced ;n hu^c ru r.ti::,: pLnifv v.huh thr.>u.I, tniracle of science tan 
c::nvcrr fnotiowuiu . U ,tru The ni.,:ion inav he produced In v.nes pushed around bv 
srcani in a turbine, .r bv ^.^ -uu- ■ .th.r 'nc.ii.. The miracle happens vslun conductors 
wires; cut rapid!;, a.n.ss e^ir fields, .nd presto' out CMnes electric power. This 

^"^'^ ' ''^ pi... ,n hiuh rensuu. vv,res. and is 

available tor v-uir i:.e aru o.':e v,,i. : mm ..n ^ s.M-:h. Hnr until v ou turn on the switch, 
noth.uj^ hap[H*Ms. 



Suppt.se \ou bi:\ , liK- 
electrkitv flaw through i: 

wall socket at ..ne end and ■ ^i,, <-!e. ttiutv fl^w'thn^^h it^ It 

tlf)U .is- . >,.M J, :u tuni tin li.^ln rn. 



-^teiiM^.n c.-ri1 and phij/, if into a wall socket. Will 
't ^.ii>p(>.; \nu haw an extensioij tord plu^^ed into a 



^h.t! is rhe ditfen-iui-' f -r '!r.rr;,-:\ o, tlti.v. ^■ 



"f^''sh .nai this L ' MM;- , :of)» f li , 
^"'>u i^i'i ]{ thrwii^h the ^ . ■ k.- 
K\>iyiph'ti iirruit, ff),,t is. j ; j'h\S i\ 
It- hi tliis (. .e.r, r !u- -.^^ ir. f- . i-- * 
the h-ht liirhtN up. 



^ tirst to pj\e the electrons a 



tf^.vvuu; fhrMii^lj :he wires dHhe buildin^^ 
'P'^"-'' '■ ili^'d \rlt.ii^f lUit vt)U also need a 
' '>nd:j; malt r ;,d rliaf has no l^eaks or i;a:is in 
■ ■ ^ * ■ p.i* 'O'. .,\ • lie e!i ^ ff i uis r iish al« uiu and 



5 




\ « ^ti hav( a (. ' »n(iiic f ( ,f al t .k hed 



In other wurds. d 

flow tin.Hit;h the uire ^,,<,>; , .o-M-Af,,/. If Y(i!.'k UODY isthethini; 

that .ompleN-s the .k.mk. the chanut^ "Atl! th , .^ rhrouvd. YM| / pl.e bod% is a -ood 

cnf,dnetor.; IXpendnu^ <m. the -,rrrt,^fh c*l the ele.rrual /uront. the eh^arkitv e. 
\uu a nnld shrnk, a seveir L 'T . |.ir,d ''|. k, 



't^!ir(c <i; ek t tricif v. current wil 



an .nve 



vVc said that the "'fUisii' .m- r'le ' i atr .i v l^ i allrd \ 
a[^(>hani.es are deM-iied ^p, r.ir^ iei'..Mt \MJa;M' 

appli.mies ami ? voh > l-.r r ']■.■>.■ 'U i» i- .t • t tr 



' ^if .iiM . .111(1 we I n, )\v f liat inir 
UMi-iiK ahf lilt 1 1 ^ v(dt', lor li^ht 
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The actual amount of clcctncity (\.jw\u^ throujili the wires is called amperj^je. We say 
that an appliance uses {"draws'*; say. 10 amps. 

We pay our electric hi\h accord:?!^ to the wutta^e we have used. 

r<o. of watts = DO. of volts X no. of ainperes 

E:ver\' «;id knows that pushing and shovin^^ create heat. Well, the pushing and shoving of 
electrons in wires creates heat, too and the smaller the diameter of the wire, the more 
heat a given flow of amperes will produce. If for some reason we increase; the flow 
beyond what a wire was designed to take (sav we plug a toaster, an electnc coffeepot, 
and a broilei into the sjnu circuit), the wire promptly becomes much hotter than it 
should be. If we don't have a fuse or circuit breaker to open the circuit for us, wc could 
have a fire in our walls in ru) lirne Hat. 

What actuaJlv happens when a fuse blows^ Ihe electricity in a particular circuit always 
pas.es through the fuse fo: that circuit. Hie fuse includes a small section of a soft, 
low nielting point nurJ. If the amount of current drawn through the line becomes more 
than the line was designed to earrv. this '"weak pdint'' in the line will melt, breaking the 
circuit. Before rvpLnu^i a fuse, detmnine why the current became too great (too many 
devices turned on^i .inJ urnedv the situation. Otherwise the fuse will just blow again. 

A circuit breaker ccmtains a strip of rnctal that expands a lot when heated, if an overload 
occurs, this strip expands, lifts off its Contact point, and breaks the circuit, Tlie circuit 
breaker is put back into service bv its switch. 




TRIPPED 



There are other ways to blow fuses or trip circuit-breakers besides plugging in too many 
appliances. You can create short circuits You iU)\Vx have to s-udy a lot of books to 
tjguK" our h(^w t(^ make '^hoit circuits. 

Just rub tl)e insulation (df an extension M>rvl. o that t'le two wires in tfie cord come 
togethei. Tliat s^ay tlie ujrrent bv passes ilu- appliance ir takes a sljortcut. The circuit 
i> completed without having the amount of current cut down bv .^oing thrc ugh the 
appliance Birigo' '] !k . vtia anip. res rusli to the fuse, heat it up, and theie ^i.es vour 
fuse. 

The moral of this storv is there is ii)t^r< than one way to get into trouble with 
elet.tncitv. I*av attention to tlur iirnt and vou can avoid tlurn all. 
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UNIT VIII - ELECTRICITY 



Adequate Wiring 
Objective: 



Lesson 3 



At the end of chi. lesson the student wJl understand why the home should be adequatciv 
wired. 




KtlaU'd Infdrnution. 

The elcetrieity that you use- is generated in power stations located in the boondocks. The 
power IS then transmitted above the swamps, weeds, and bushes, through high tension 
cables to your ranch home, log cabin. .;r teepee. The steel towers us<-d to support the.se 
li-gh tcnsi..n lines are built especially lug;-, to keep frogs from jumping up and shorting 
the wires. A.s a matter of fact, frogs are sad to be the cause of several recc iit blackouts 
and p(jwer failures. 

This valuable lesson is concerned with adequate wiring in your home, and so who cares 
how electricity gets there' Who cares, I ask you. about tlw powr scene with the high 
ceilings, swamps, an.l weird frogs. F-orget it: let's start at the house and explain adequate 

\Airing. 

An adequately wired home is one that has been wired so ;hat you receive the maMmurn 
unlitv and the minimum of trouble. You should be able ■ > plug in lamps, radios, tape 
plavers. and other electrical gadgets witliout a network ot ..tension cords. You should be 
able to turn on the lights in any room without stumblin.r .,ver furniture in the dark to 
find the switch or pull chain. You should be able to M:ug in one appliance without 
iipplugg.ng another. Fuses should r.relv blow, and lights should not dim when vui plug 
in a heating cIcmLMU. 



ERIC 



120 Volts 



MAIN SWITCH 



HEATING 240 V 



AIR CONDITIONING 240 V 



LIGHTS 120 V 



APPLIANCE OUTLETS 120 V 



LIGHTS 120 V 



APPLIANCE OUTLF^TS 120 V 



LIGHTS 120 V 



APPLIANCE OUTLETS 120 V 




240 Volts 
120 Volts 



& FUSES 



240 V RANGE 



240 V DRYER 



240 V WATER HEATER 



120 V LIGHTS 



120 V LIGHTS 



120 V APPLIANCE OUTLETS 



120 V OUTDOOR L/GHTS 



120 V EXTRA CIRCUITS 
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AJccUiaU- w!rn>- nrjsr h.- pLnnr.! :i..r tor t^dav's ncc'J>. but wjtli oru- cvc or: tnturc 

n.x.K. r(.r rxainplc. riot Vn. ^uj^u, ;.c..r'. t)a<.L .i hKf w.itt bulb was j bi^: deal and used 
owlv on .;>eiial .>cva^]orl^. '["o.iav flM.r Lirnfn witfi uatlbiiibs .no .(.rnnioii. Then how 
about tlu- radios. rJcvisions. toasters, hfjt. rs. Juhuts as a inattcT .jMact, rnobC lionu-s 
''-^'^ "^"^^ coinpbtarr ruattLr^. niosr rnodfrn homes use iir C(Mui»:ic>nin^. tans, 

v\a'f:ers arid drvrrs. di-^ livs .jsfur - , .Mid oiitd<;wr L^hnni:. 

f^.ust povscr start. vMt!) the M;rran.^', .vhkh irul'jdes all wires and e^juiprtient 

^''^ •>uf^Klc ot til- hoiiM up to and nieiudin- tiie meter .-id man, switch. The 
^e^vl.e entrance must be of sufiic irnt si/r to handle the maximum electrical load without 
-iiiM'i^ a vob.iL'L drof> or blovM: t.jse. t i xainfdt. .^0 to 40 viars a^t' a ()'»amp service 
'"'•■■^ ^'"'^jI^^ haw at h asr I(H).ni,p service, riuis, as tlie use ol" 

<leitriti;. n!.-.rva.(s. rh. mmmMun must be r.u.ed u cake care (.1 the (^resent and the 
t utur'-. 

<i^'^tric p.rAvr l^ < I i^t i ib. i teii from the mam svsitch inio braneii 
^•^'^'^f handle. . f>orn.-n ..i th. ;.,.,d. .uul i a J: is protected bs Its own fuse 
' bnakcr. l!K^;.n or,., ui.uir ,s overloaded and (he Itisr blous. the rest ot the 

''"^'^* ^''fi^'"''^^- finKtir.n. IriKu'Uie v^!)af a-hiKI happen t h e h^h t s wmi t ( ui t at 

"i'^ I hr kids 1'. : stoinp; o'l fust, 
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UNIT VllI - FLECTRICrrY 
Codes (National Electrical Code) Lesson 4 

Objectives: 

1. At the end of this lesson the student will reali/e the importance of the iNational 
ElK'ctrical Code in home safety. 

2. The student will aho undersrand tiiat local codes and ordinances must be complied 
vvitfi. 

Related Information: 

The National Blecirical Codi' provides the safe and !cga! guidelines for electrical 
mstallations. The code :he result of united efforts by the -arious insurance, 
ucfiitectural. elearicai. and o:hcr interested ^nnr^-.. Thus, the code is simply a set of 
h-s which outlines the materials and wiring methods that have beer, found safe and 
Mblc through experience. The code pcrrnits installations in several different ways; 
' iul wiring! must be done in one of the ways set forth by thi code. New, updated 
< ^ ' Jly ippear every 2 or 3 years. 

Mary co-.imur.ities hr,ve their own local elcctricul codes and ord-nances. These may 
actuj'.s K - t.vm stria than the Nation d Ciode. For example. Bx (metallic cable) is 
ippf^^d l\ the National Code, but sometimes Ls prohibited by the local code. Some 
loca: ,!>: A,c extrenu'ly ri^^d *;nd are actually dcsi^n.'d to discourage h.w<ost housing 
'•r !)<-v p'- duLiion of homes, i-n.h restrictive ^^odcs can limit the number and raise the 
cost o} i«(.:rus. ..n(i thus inainta:: a high<ost exclusive residential area. 

Ir IS ac' r ;sdrv and helpful to studv the code prior to an installation. However, the code 
alo ie will not teach you huus- wirinj;. The purpose of the code is to :;afcguard the 
persons, buildmp, and cj)nter'' from elecrri^^al h^izards. 

'»"ie National Hlectrical C.rnle dc.vs not in itself have the force of Lw, but indirectly you 
l = ave no choic e but to tuliow the .''>de. For example, cities and states pass laws requiring: 
all wirmg to conform to the Natio: ' Code. As a rule, the power companies will not 
lurnis.. p<mer unless the huil.ling is properly wired. Finally, insurance companies have a 
vital imerest at tai^', and will refuse to iv.ur insurance poHcies if the building is not 
properlv wired, b xause i: involves an extra nsk. Thus, local codes, power companies, and 
•nujr.uue '.(.inpa!uei> literallv force vou to comply with the code. 



ERIC 



oiks arc Nticakv and viiJa.'c s..:/;>c .oJt s.j>cfiticat!.;!is. Ilicv s.-.Ac addition^ and 
. attcr all nispccth,!!^ arc mailt and take credit pridi m bcatinc tiic bv. stern. 

H. ....T, it ..uil, ., vi,,lat!<,ii Lau-A-, a f,rc. .,nJ it' inspection proves a violation, the 
..iKv cotnpuru can refuse pavii.cnt or cuRci t'le r-jiicv . I'.,- cxa>nple. if vou fi-.isi. 
o;f ••• ■iir attic or baseinciK without an eie; tri;a! -em, it („ aispci '.ion. vou coiild nave 
n.s.(aiicc problems. I.rsc. vour poh.v .ou!..! :.. ...ncelcci if .ode vu.Ialion:, cx.st. 
;So.ondIv. sh.juld tire .iainaue result, w^ir c!.,nr, ,,„...:,! 1,.- cj.icstH.ncd. cspeciallv .f 
electrical wwrk vv.is don,- in viol,tio., , ,1 f,,,t lon.d and 'o. .d lodes. \u, elcctrie.i- .uiditions 
s!M,;dd ther.t-.rc- be in.p.tted ,.:ul ..pjuoved t.. ke.'p •Ai;'in; the de and lau . 



UNIT VIII ~ ELECTRICITY 



iJcctrical Codes (LocaJ Enforcement) Lesson 5 

objective: 

At the end of this Icsbon the student wul understand that most e!ertr;cal work requires a 
permit, inspection. Ct riincution. and :i hcerm- :o operate. 

J<elated Information: 

Permits. Permits may be a nuisance, hut a s\ stern of recordkeeping, application approvaK 
and organiiration are neeessarv to safegu.ird tlic pubhc's welfare. Thus in rnanv places it is 
necessary to get a permit from town, city, county, or state authorities before a wiring 
installation can be started. There usually is a small fee and a written application required. 
The fee money is usuallr used to pay the expenses of the electrical inspecton; who see to 
it that the wirmg is safe and properlv installed. 

Inspections. Once the permit is issued and the rough wiring is installed, the building is 
ready for a "rough" inspection. The home (»wner :»r electrical contractor calls {ur an 
inspection. At this point the electrical inspectt)r makes an inspection of the wiring and 
wutlets. and approves or disapproves. If tlie work is a[)proved, an inspection certificate is 
issued and is usually pasted in a frcint window. 

II all other inspections f(jr framing, plumbi:i.,. ctL., are made and the elecnical worl is 
passed, then the walls may be insulated and ^.overed. When all tlectrical W(;rk is 
completed, the inspector is requested to come cnit and give a final O.K. If the nnal 
ccrtiHcate or inspection is approved, the power company will brinv: in the power. Power 
companies will not furnish power untjl ars mspecticjn certificate lias been turned in. 

Licenses. Many cities and states regulate e'ectrical insrallations a\mI installers and require 
the electrician to be licei^sed. Thus, to be engaged mi the electrical contracting business, 
you fimst be li::ensed in most comnmntties. Wiring sour own premises, however, does no* 
require a hcense Even so. you must obtain a permit, meet inspections, and follow the 
elei irical code. After all. \our own ^ ifets is just as important as the next euy's. 
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Material Safety Cades Usson 6 

Objectives: 

1. A? the end of thus lesson tlie j,rudciu wili understand why electrical parts of ever / 
d cHption ^fould be standardized in ^i/e and meet certain qualitv tests. 

2. *!lie student will also kn. w f]].c. L'nderwi iters Laboratories Inc. is the accepted 
• irij^ani/ation t^.r testing. staiuJjrdi/ Jic. and setting t jidelines. and wlijt tlie ( 'I label 
means. 

Related lnf(jrr..atH>n : 

Iinai;ine tlie wild s.cne tliat wuuivl take pl.i.e in disL(;unr stores if the thousands of 
inanufacturers of electrical parts e.ah did rljrir own thin|;. TIk re would be a ^Nkillion" 
l\pcs of wall outlets, some probablv the st. jf a duor. No :\ao riianufacturers wolUI 
make the ^ari:e product, and i^ualitv would be i; possible to juci.r. 

Manufacturers, nisuranee lompanies. and oilier inrerested i^rcnips reeo^MU/ed tlie probl( in 
early. Thus, they joined ftirees and formed Unii--rwriters Laboratories Iric. This consists 
of a irroup ot electrical laboratories tliat standardize and test pr(uluets. 

Manufacturers can submit tlieir products t(< the Underwrueis fur inspcttion. 'T'hese 
pr<iduLts are then testetl. and if thcv eorne up to trie minimum safety standards tlu-w jre 
•*li.s;ed by I 'nilen^nTers." In addition, tlie Underwriters re^ularU test random samples 
ootained frf)m nuinufai turers (^r bou^^ht in stores, if the samples meet the recjuired 
stamlards they eontinui to be listed with I 'nderwriters. This listing is cxtrernelv 
impfirtan^ to manut-.cturers. and so they ^reiurally ch) their best to satisfv these 
standards. 

"he vfore. when buying or installing .lectrical parts, wire, or appliances, look for the 
l-indcTwriters label. Some nems are latuled plainl\. other devices, such as receptacles, 
switches, etc., carry tl)e words "I nd. Lab. Inc. i ist" molded or stamped on each 
piece. Appliances sueli as t(Msters. irons, etc.. usuallv liaye a name plate: others carry a 
rag or marker. At any rate, cver\ single itcrti ni smnc way or other has a sign of approyal. 

"lasted" d(K's not meari the prodtuf .;.an Ik Ui.d for eyery situation or in any way. 

Listed** mea/is that the product is suuable ar^l safe if used fo, r*o purf^o.w for which it 
l^u^ inti tii!i'iL I'on example, a <1\ sw.iU-r you just pureha^ed ii ,iv be okay for flies and 
srn.ill moths, l.ul vs as not UJtended in w.ird off lions in ihinos. 

It' addition. ''Listed** does not mean tliut two sinnl.n pr(Hiucts .ue of the s.irue c|ualicv. If 
merely meafis that the f^^oduu nui-t^' nii>iif*i!(tn sjfcf ^- Kt,:fu!jrJs .;•* .^e/ forth }>y 
? tuh r'4'tiit r< !.dhi'r.)toru < 

] Ml 
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( iinuTion Sciiw and Safety in FlatininLi Lesson 7 

Objective: 

''f'^' f!'' sfud; It lUhk-rst.niJ how ^omriior. scrsc and tlic 

CuidLlirc. turnivf.cd In tlir I.I.HtrKal ('<.k- ar.' rhc b.sis K^r sate electrical 

practices. 

Kcia fd InloriTiafiiHi : 

Anv studt lit rliar Itas siU aN.d. slM[>|n'd. or st.jrnped clir<)iii;h liiijh sclu.ol airridors should 
know rnoLi^li about basic liouv winrii^ tor sale livuii;. So. if you dor: .au- tor sparks, 
weird flasliin^ biihts. and bu/zin^ in v our hat rack, then vou'd better (mv artention. The 
('■■llowir;- is a short eh'ttricai trif) throui'Ji a house, based on common sense and code 
uideliries. 

A propc-rlv wired h,,ine l»a.s wall swirdies >o placed that \ ou can walk ironi one end id" 
the- house to the other without ever beinj; without lights. Can vou stomp thnni^^^h your 
"wn trout door on a dark nud.t. i;o throuuli the house, and come out the back dcior 
without ever b-nit: ui tfie d.,rk' Uell. ;t v<.u can't and cet lufn[>s on vou: head for trvin^, 
riuu (. oimrn:nu ate with \ < nw ■*[mw" and ^et it lixed. 



It costs vers lull, to instaH wall switiiu/s Misread of [Hill eh 
are.js Micii .is .Tties or i cllaf.. tlirei- wa\ ' 
h.'Jit to lie turneil on or 
|u like uuittuii* i iizarette 



uns or tuTie f.inips. In certain 
swu.Jies are .i must tor s.ilety. I liis permits the 
1} troui two difS-renr places: this will extend v<uir life span 



IiiNtall pletity ot wall outl-ts. [Mi«f>ei 



eM\ >p.(ied. ^o that \ ou never need an e\tensi(jn (."fd 
t'> ^>\HrArc a lanii . radio, ,huL o, s,n,;lat devue. i xtension e<.rds m l\n- flcx.r arc like 
nivitatioMs sent to the undertaker or the tire department. f-oMow the code 
t..'.ummendatior)s and pl.u e o:alets Jot,^ uvibie walls no more than o teet apait. This is 
/'u^•/^M/o/| not a maxnnuiM; thetJoie in livm- To<»ms add addirir)nal outlets for safetv 
.U)d t « iii^ em :u e 



N^^'^'^'^'t '-^'^i^'- l l'^s 1- -ti' ..r^.* ^vhere Jiortcuts should In tukrn. 

'^'^ ^1'''^ " ' viiailif ui diameter than No. 1 -J be protected by a 

l:^'.unj) luM- (.r urcuu bnaVci. A. niallv ii i^ b. (tet to use a No. \ J. wire with a 2t) amp 
pi'>tettion, because it will yield l)rtt:luer lights. Waste less power, blow fuses less often, 
.md be .atcr ail around The dilferen-.e in c.sr is like ^ettiriv; a double dip (;f ice crearn 
t^T a [Kfiin morr- than smje . s< . .Ut.it w|lf v^m h.,ve. a sin^;ie or a double vlip' 



'^^''^ ::i)r-.;;r.n, ,,t ^ w.l! ,,.,:!,, .s, r.. tako care of radio. 

iV. clo.t.. tlo,,r l.i„:p.. vaa.^i.n. p!;;^ ^p.-c. // /,-/.-,„,,. w',;.,././. o„ fl'or jnJ tuhU 



fast 



Om.„,^ roo.n, M., rc , ^.mi.!, op. r.t..! ...Iin^ outlet should b. tuniLshcd. and at !f 
- A.dl .•»tlc:-.. J iicri -v I..t .-,' v..rk-t., ot Mtiall a|.|.luiucs available tor dinini;-roi)in 
•';'rl:-ii'LO t'usr J.^., I aw; s'l.itcr c.>rdv riu' Lord In^th is diit'to the 
> ■iideruntcrs re. oni'MciKiati, -i: ar,d is , u.uit to prevent vou tVom umu^ 1o„^. cIuiiisv 



I'.'pllalu ^ i . irds r '1 .1 III \ ite lu ^ :di r:t- 



Kir.lu-.,^. T!,e av. r.uiv ;iou. uit;- ,,„,! h-r s. Iiool a-e -Jh.w hounds" spend more 
'■" ^-'-''Hli than m ,..P, ., tiler ro. in in the houx'. Thus \ ou need a eedin;^ 

rixture eoM:.r,,!K;J bv a v. all -AMteh tor i:enera! huhtirii: and general snafkinc, if the 
kitehen has More than oik- eiitrv door, a three was switeh should be used near both 
>loors. A work hi-ju should be turnislKd above the snik or work aiea, (Note; If the 
t' vtute 1. loe.ited where a person .an to.^li the fi iure and the water faucet a: die 
P"'v^ lnri t^iv lixture, not '>u ,J\. I'rovule for wall outlets about 
■''"'Y ^"H'"fr>. ..lu! provide outlets tor the following; stove, oven. 
■■'-'■■^'■.iU.,. ,,,)..: cl ak, U-,!l ,uu! rari-e l uis should be wired direetlv into the house 

«. U l u Its 

i-'.'"- sunJ,op.r,,ted. Also provide a light o.er the 
inedieiMe <ee.t . .,,„ror ph,. one oi rvNo u.dl leeeptaeles for shavers, toothbrushes. 
'•'•"^'M''^ - ^'^ /■'■' '< ''/;./,... o, o'>,;r, , .n. unless v ou have reserved 

!''"'^ I'l -I loiueiiienr (,..),,tei ,. Uater is ,a great conductor of elcctrieitv. If 
Nou are sta.uiing in a tub t six.uer. slioi.ld lu ver toueli an electrical device. And 

I'.'T'^- Ihvii ele-.troc I u^en radio aeudentallv fell into the bathtub.) 

Miscellaneous. I iirnish lija tor ,,!! st.nis .uul eiitr.niees. runii.sh waterproof sockets 
tor outside .sork or pleasure, I'.aseineiits should have sufficient ceiling lights and wall 
plues: thev should !>e a ^ 1! Iij:-.,, i. ,.s tlus .ue t.uiious .ireas for iniurics. ' 

••' •' •• !i,;-r1us. It's the .,ther path tosafetv. 
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UNIT VIJI 



- ELECTRICITY 



Houst' Circuits 
Objectives: 



Lc^soi 8 



K At the end of this lesson the student will understand w.iy separate circuits are 
required in difterent parts of the house, 

2. The student wiil a!so understand how the number of circuits is fipjred. 
Related Information: 

In a previous lesson we stated that the Nitional Electrical Code should r»ot be used as an 
instructional guide. Now we wiJI see why. 

As far as the code is concerned in residential work, you 
may place as maJiy outlets as you please on one circuit. 
However, if you put too iTiany on one circuit, the breaker 
will trip or the fuse will blow frequently. Therefore, even if 
vou furnish enough circuits according to the code, over- 
loading any one circuit is a poor policy. In most cases you 
would not want to connect more than a dozen outlets on 
one circuit, even though the code does not restrict this. 

The circuits used in homes can be divided into three rnavi 
tvpes. 

T Lighting circuits. Thes.^ circuits are intended primarily for lighting, receptacle outlets 
for radios, television, clocks, etc as well as permanently installed lighting fixtures. 
The code requirements arc based on the square footage of living space and furnisli 
a safety guide. For exariiple. the code requires enough ligliting circuits so th.u 3 watts 
of power will be furnished for every square foot of floor space. 

Thus, a lighting circuit using the normal No. 14 wire and protected by a 15-amp fuse 
provides IT x 115. or 1725 watts. (Note: We multiplied 15 amperes by the 
hou^^-circuit volts to find wattage). N^xi. the total wattage of 1725 is divided by ^ 
;watts per square font): this equals 575 square feet tor one circuit. 

Bear in mind that this is the code i>itnimutn and is based on safety orlv. This 
mmnnum of one circuit fnr every 575 square feet will probably nor furfish 
convenience and utility, nor does it provide for the future. It would be wiser to allow 
a lighting circuit for every 500 square feet or. better yet, every 400 square feet if 
possible. Man. electrici:v is like education you hiive to consider the futuie. 




Spccul appIiarKt- circuitN. A scpaJ-.^!'.- .ir.uic s.n-.MlJ .<A-r ihc kitclicn and p. 
:in(>tli(:r Jujukl .uvtT dini;ir^ r.n vi and !)rL\iktasr rot 



pantrv : 

jT'i. .uid a sr[)aratc one for tiu- 
)c area wlu;rc appli.iru.-, rliat vMri.^unu- i!u- L^L-atcst anipcrairc arc 



Ubcd. T!a c'.ul, :;-.)jiri^ ti-.it cIk- rc-cqnaJc nutlcTs in t!u;sc areas on a scp<iratc 
viKuit. b.TMru: otluT purpoy.' v^hatsucvcr. liiis circuit must furtluT Ik- wired with 
No. i: wire- arul [M.^tcucl l)v aiM;> ti:sc circiiif hiv. ker. 



tJic .-fifHianccs take niorr 
wattaL'C CO wpera.e. f'or cxaJiiplr. ti'e aj. rM.»>.tcT. ,reati. i!()n, ur Mtnilar kitciien 
appliance - tt-n rr-piires 1 ,<)()() v\-,,tts m; 'nurc. An 
■A a I r •.. 



averaL'e rca.srcr reqiiircs 1.650 



Individual a[ipl:an(. e t ir c iiil s. 

iM\tal.'',i| .tppiiaruf. M.(. Ii as a i 



;u M* a'-. ., ir^ ur . that mtvo a single. [K'rniancnrU 
^vairr iua::'^. aut' »n/at;.,- v^aslicr. virver. cte. 



111 »i iM ii!'. ri'^ 



a M. iMrate t iri iiit )r t\K 1) 



1 . Ka:irt' 

.V VK'atir 'ieatei 

^. Alll< .MatK vs ..nIlt 

^^t^t^K^M^ dr\ir 

'I • I iiriiai (• 
". Uat'.T p ;;np 
Air c ..n,:it', i].,-' 



i>0 \ f ■^^' ^IwptvtOuAt Circuits J 




UNIT Vni rLFCfRlCrTY 



Wire Materials and Sizes Lesson 9 

Objectives. 

1. At the end of chi^ lesson the stiuiL will understand the reasons for using certain 
materials for wires. 

2. The student wil! also understate! how inadequate wiring wastes power and heat and 
can cause appliar^.ces and lamps to work pot)rlv. 

Related information: 

Y(^u could compau (he flow of electricity through wires to water flov/mi; through pipes. 
It flows more easily through some materials rhaw others. For example, copper is the best 
material for ordinary purposc^s. Silver is evcm .ei^er, but haruly practical for ever>'day 
use. Aluminum is third in ability to c^irry a curreru. Now iron wire is cheaper, but if it 
were used, the wire would have to be about 10 t-mcs a- big across ?.s copper wire ti> 
carry the same amount of electricity. Wire that big and that heavy would create some 
mighty problems especially for kids. In order to rnake toast you would need your kid 
brother to help you carry the toaster and plug it in. Those kids without a kid brother 
v*()ijld have to eat spongy white bread ur brt)wn it with matches. 



Aciu::! {l>dfrnjnvs t-r M/es of copf>»?r wir<' w'fiout Wm-. tnsu(atiOn 



Copper Aire si/es ar<; indicated bv a number. f^>r example. No. 14 is the wire si/e most 

i>ften used for housc^ wiring; and it is slightlv smaller than tljc si.r : of the lead m a pencil. 

NumStr. s»M.i/.Vf t!ian \ \ ! l2. 10. 8. and so on) are lir^K-r in diai^iete- than No. 14. The 

greater i;-.. load or tivj amperage, the hnvrr the number and the thicker the wire that 

li^jsr !m I vxI. Thus, just like water, the bi/ger tlie job. the biggei the pip:; You wcnildn't 

e.vvei to serve c;erv boi-r on vour bl.w I. uith a garden iiose as a main. Well it's iust 
ill. 



ibout tilt.' same w,tl; v<. in 



Nun,lH-rs luruir than 14, sskI, .i-, 1,',, IS. Jo. ,rc ust d rv .srlv for t\xiblc cord- .ind tl.c 
U-al fitir wires f-.r sir a!! ni,;t..;'. and .p} h.in, NihuIhi 14 is the siiudltst si/c p.rmittid 
ny sodr tor n'd)iMr\ iiou.<- '.\)rini;. 



I nc urrvvt 'A.fc s\^-j iiu.si ic r tvV(; ii;:[*.Trant rcasofis. « .;rr mn^' / .4,"ji.:r^ jikI 

: '/fjvu i/r'/' V^'lufi t LctriL !t \ iNans t:in liiMi a ^^irc. it crcdtcs a ctTtain amount of iu'.jt. 
Thr u){iTv afr:pcrt> t: <v^. t!ir!)Ui:n t;f.* wuc. tlu* ^Tt'attT tiu' j.'L'at. I'or cxarrif^lc . it 
.i iubk the nuiTibLT '.'t j:!ipt'rr> m^'^nlmj tlirwu^^M a emn t!ic ainounr iKat 

:ncrv'ai.cb !<'ar tiincb. :U'a: v^a^r^'(! ciit'rL'A . .mk!, it wtrr isr/t hii' ciu^ut:^ t-.) '"taki* 

:r. :r can J^.r^.a4;^ tl;;; ii sulati 'ii ur c".;ii Lausc a ri.'L'. to avcki '.v^css fK.it .uul 

p'.AMT. \\>.- :; ils: i: ^i; thv I . M''./' vs'?ft' >l/i'. 

..{"i-'W-. .iiwi f, '.••L -. V. ir<.. s arr (.i i.i ^a!T\. 

A ^>(.L(>rui iniportan: c ^nsKU i>i:h)n \oira^v 'irop^ i Ins mc.uis lhat lin' \c;lrai:c in i».':is at 
tfu- .tppli.mn' or !a?!ip r!iari ar ti i srr\:ir nox, and licruc it docs not ufH'i.'tc at peak 
(. ttj.HTiL \ , for . xarnpk'. a V(.ita/.-' rca.iiii.: ar t'K mm:;i -.wiu h wtndd In- 1 1 :> Vdlts, but in 
t:avc'li:iL' tiir(»ui'li a \n . 14 irc t('r ^i) tcif ir v. ..<ild Iri.p tn 110 \(<Its. Tins \oIrai;c' dr«\)p 
IS vrr--. •m:i »r:a:ir . I)c^a•l^«.■ aj' j^lia'i . i ^ 'Awrl. v;r\ ut.t ! ;nK • n volt,ii:i"s li>v\tT tiiai'i t!uv 
■At- re (.k'M/jK d f • r. 



"f 'j:;-.. rlu. viobhU desk 'a:;»p ;n \ >.i: i.>Min . >:.!.^ h^- pr')duciTii» oiilv ^n",', of the hciit it 
n;1 '.dd pros.!iur. N'' v^>!i;dLT »!'.ir srud.i'iiJv h.tvr trt"d>iv .ioiri'^: thfir iiuinv-work' just trv 
triiuij \ )Mr tt-.^hiT^ t]\aI ',('1, v '^iddn't do \ >;.r ti* im'/u i>: k In-c aiisf ttu- wires vwrr too 
vniaP. a'ld tiic \ olt.i:'e /rop attn ri\l -. luir v. ( hid'. l.iMip. ! I"/ a^t'r::;^ t» Il Iut won't hu\ it 
an.t \\t!! rnri',r dit< papf tlip- ,i: \ ■ ■ ; t-d! i Tm ^- t |,)sr. hut i^n it a trv an\v\a\. 
A:u r'!M»; !■ 1 .1 ^ ( >t f : 1 1.' • - . i; I , r i r * ,u 1 1 ■ tnisk'SM^n ..itsho-jli! vsork at 



Er|c 1D3 



UNIT VIII 



i;LECTR[CAL 



ERIC 



Grounding 
Objectives: 



1. At the end of this lesson tfu: student w j] understand what the u rm "ground" tTiOuHS 
and its purpose to prevent shock. 



2. Tfie student will ;uso learn how and why the "neutral** w white wir<; [>ri)tecis tl 



circuit by continuing the ground 



DUDF STANDIVG 
ON GROUND 



MDV POvVER 



DUDE DOING THE 
ELECTRICAL fWISl 



115V POWER 



1 1 5V PQVVE R 




HAPPY DUDE WITH 
PROPER GROUND WIRE 



The term "ground" is frec]uentlv used in all tvpes of electrical work, and yet rnaiiv 
people don*t know what it nu-ans or why a ground "S needed. WelK that's what this 
lesson is aJl about, A i.ound knowledge of grounding can be the difference between being 
OM the ground or iti the ground . . . yup, if Vi^nVe the "ground/' ir can be fatal. 



( ,r,*uruhfi^ simply means conn'rctinu a wire t>i p'v ot cquipna-nt to sometlTing through 
wliich thr electncity can flow harmlcsslv into the earth, in homes tins is usually done hv 
connecting the ground wire to a water pipe or to an "artifici^il** pround (a lone nietaj rod 
driven deep int(» the eart!i)- At the rrjcter whtre the power lines enter the hous*f. a 
heav\'-pu^e pround wire is connected lo the nearest ecjld-water pipe. The water pipe is a 
U ><)d irround, because it is in <onta^t with, tlie earth for a considcrabfe disrar*.ce. 



J\ ;>i;Wfr iiru-s. tin: all ifidividu.J applujiccb with a mrta] 



!t IS important tu p- ur.d rujt onh '^'^^^'-r lif^- v U 

franie\-nrk. Let's issiirtji- t<»r the morneTit tliat vou are usai^ a dnil press tr.at is not 
t^roiinoed. It a litth; ot tit insulation ha,s woni tfjroui^h. so that a bare wire touches tlu- 



>rter metal of thf press, tiie rrit^rc iraiTu- 



hec( )M)e 



hot 



au:f d 



elecrrivitv. You woulA havL- n<) vva\ "t krov\!fv tiws. as the riuu! iru- wotdd probabk still 
It \<)ii were to toiuh :hc tal how.c\er. \ ou \\(.uLi ;;i-t .1 severe shock. If bv 
•f-i.irui- \')U \Arre st infiiiij i^u a dufwji tlor t .»! thf tune, the rh ctricicv wcnjld sur^e 
rh.roui/.h \n[i and nitu tlu- j^'>or;.i. an(i \ n\i niicht nor live in i.ivestit;ate whcit happened. 
< >n rhi' i;ther hand, an-, sti^i dttf^t happerunt', on a .t. /m^ drill press would sirnpK 



Mav a tfise. .dertirj \ ou tc ll e t.»^ t t!iat soi'k ; h 'Acnt ^vront* in vuur ilr: 



pre 



t.M.l 



nor onl 



d appl:,i;K e^ tliat 



bi" dcf<'ct!\-e ami vuUs*.- ]us? 



!t ak ♦ >t eh t rr:( it\ . A hr.nid 




'!'> sunnnari/e. 1 kciMcitv packs a n.ean ^A.i!lt<p, ,ou: so the svstein fias f » be t'roundcil at 
irs entrv int(. tlu- houv; ea< !i l^raruh virvi:it *;'iisr be i:r( Jiindcd ; aiuJ iinallwall totals jnd 
.tppliances must be iruiiv lu.db. I'rn.in.ied. 



t . t Ai H M r 



\ 



3) (=) ""1 ^ 



< »ne ed t!ic nujst important t: i!ije> i> t! ,r e.>v h br<iiuh tniiin L(»ntinues this i:r<»und in 
an uninterrupted ta>h.i<m, ilirt-ct u\ vvcr\ Il"^v<fii tlevwe t.) be operated. Tin- p-ounded 
wire u) a cirMOt i - kmiwri as 'hr luutr.il and fs ah^ avs v».hite in !.(»l -r. Tliis neutral tnu .t 
err ir \piit rruj>t:.l h\ a lus'. '^r ^uitcli ( >\ aruthnu' eise. The <)rher \v ires art' kru>wi'! as 



li) f{'.)W , oru- Hui.k win- ar:J oru* v,liUf wuc must run t*.) rvcrv 1 1 5 vult (.'iLH tru-.i! •.Icvicc 
;)>.'X. ctv,' ali'Dt! tilt; line. .'th< ' !h,t: .i ^liitih \i\cr n>tt.rriipt t!u v^hirt.• wuh a switch. 



III tt>r5iurii.ii* tn will' ^.liv- 



whm l 



t.irchillv iiui V Oil will that oiil of if. 
tAo irrininals is a n.itiiral brass ^'I' lr. 

= ( orllLf riTTlij'ia; is a xvhllr *.o!o-. -s.i 

.1 ( I V iiukfl [^lattJ i>r tnni(."d i\ii\ir 
I >»)kin^ T he whhc circuit \v irr M.u,f il 

run ti» a wliuc tcr:nmai silver 
coliTcil). ai"l rhc hli^k ro the brass 

( « ttt J . 

\i»(t : Nvviti hc.> tor e<;"tr"niM.: hjhf'> 
lu V r have vsliift' ternunals ^A^kh 

MU'af :s N hit, -lift , ni ( It A u/ • / u 



rO 




LAMP 




fifialK. ah' thcrru tcrils f',>r lot-h aiul apphaiut" shuuKI have three wire pKjp lor 
.iiiti»matk iL^r* HMulMur. i i>c wall i^'itlets t'*', iiist lves ipust be of the crourulini; r\ [ie, vMth a 
v:reeii ( oh >re^i terjuinal in .hltiition fo t^c brass ji;J >aive! . Then \ our s\ steiti is L'Tountled 
troiri souric to [^oinr t)f . 

It a hoitie slio'iij b'/ struc k b\ hi.'Ju iiu'. CTouiulini:; shoiiKI prewnt the iinnsUcJ sur^e of 
t i< ctricitv frtirn buiriii!.:. vs iri s nr settiiu' thf houst^ on liri" bv providnn: a tlirect \wx\\ I\k k 
To rarih. 



An i(hfit pre\( utiMii Is hard I'l s-'ll t(» tl r fublu , aihl insnraiiK statistu s (W accuiiMits an<j 
th ath rett>rJ lhoiis.inJs (»f ' r,., s.n(. 



I MT VIII riJ CTRICAL 



EifCiTical Svnibols (^n Pbris 



Lesson 1 1 



Objectives: 

1. At the cfid >j{ i!ns less n r!ic tudrnt u tuicrstand vsliv arul liovv dcctncal bVf ;bals 
are used on plans. 

2. The student will also bccDiTic fauiiliar with sv rnbols ci innTirjDlv used on plans. 
Related inforrnatiori 

Electrical svnihuk rcfiresc-nt the electrical svstern h\ in/'ans of a tiiiv picture lan^age. 
This picaire or siirn lanpja|,;c wjs adopted by the American Standards Association 
^A.S.A.) «^nd is used bv most architects, elertrical eiii^ineers, and desi^ers. (See next paj^e 
ior some cofrunonlv used symbols} Tl)e electrical syinbuls on a blueprint .ire drawn 
siiTiply to show tlie h>catinn an^.^ tvpc n\ nurh-r. switch, or electrical device that is 
necdetl. 



f or example, noti- in tlie sketch below lio\\ thi^ special lanpiaire is used. Note the curved 
ila-^h lines tfiat i\o from the ceiling outlet to cacti swiicli. The lines are draw^n cuived so 
thu they don't sir-iifs a hidden constr uction hne. The wall outlets are not 
switch operated, aiul so no dasli line is shovvi. 



-O- 



Thus tlu' >.vmbols in tlit sketch ^rc saying th.ir a tcilin^ lii;ht is controlled bv two 
thrt'c wav switches huatril nc.tr door ()[uiiin(:s. It .ilso shows two wali outlets that arc 
scparati .md do not iicpi iid on the s\'. itcla's. 
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SvrnWols (V)n)irj>nly I'l^'d on Blueprints 



y\Si I ^, I jk». rns, and mtsi km anfot^s 



Oiling V^jli 



n-.-i. (.(ird 

I.AHiP Hold"' 

|,4{n:> w!i*t Pull Sw»-.i ^ 

n 



O 

C?) - 



t i 



G 



r 

c 

•'nr. 



< oi, V i n;r f)« r f)^?'^! oth^f than iJii^iirv 
1 Sipn'** ^ 't n{ leu, 

VS ' r ; T • .fi . ^rijr rJrr <>iflri 

"^w**' 'I * ( '^tfi .-nji-iv'^ ■')ijtlrt 



I- Dij r \N Av Switi h 
t.l^ct^oiifr Snilch 

Sv». l«( K I'ld pilot KAft)^» 

i irc uil hf rakrr 
V\ ^*jh^r^>fiK>f i ircui! Bmkrr 
Mon.fn'^rv t^>r5tact Swich 
Rrrru»t^ Conlrol Switch 

h .i«^(J Switf h 

^Vr4tyterpriH>f Fui^d Switch 

. ! < >! 111!. 



Oo.b.c e 



An> StindAiii SvaiU>l ai given »b<>vr ^\th 
ihe jiilcl,!ir>n of A lowrr r»»r lubKript Irit^r 
nuv be u»ed to detignAte tom^ ipecial vari*- 
bo.t),t.^»C ^^^^ StAndird Equipment of pJir^irulAr in- 
t^rrft in a rp^ecific »et of Ait hitectural PlAnt 
When used, they rouit be luted in the Ke\ 
of Svmbiol* on *»j< h dr*wijf\g And if neie»t*r> 
fv*rth^r d'vrihed in the ipec ifi'"»noni 



ES3 



4, , J 



Lighting Panel 
Ptmrr Panel 

Branch Cirfujt, OoncraJed m Ceihng or Wall 
Branch <4rfu;t , C'onceaird in Floor 
Branch Cirt , E;.po«rd 

Momr Run to Panel B<jajd Indicate number of Cir- 
rujli bv number of artowi 

Ni)»^ An\ cifTuit without funher designation indi- 
tai^» a two wire nrruit For a greater num^>rr of 
w.f^s mdaat^ as follows -^^^ (3 wires) ^^^^ 

trrd-ri Not*» \ V hr^vv lines A/id designate bv 

t! rii^K-r . (yrr^s^K. fujing to listing m Feeder Sched* 

uW 

I nfjrif^ . r l)«.(t and Jvirw uon Bo« 1 nple System 
Knr (l.iuriif- or smclr ivtterrtj, eliniinatr I nr £ lin^s 
]^\:\ i>rith4)l ^(^ujlIU Adaptable to ajxiliarv syi 



< ■>! ;h an- t' 



< .>ntrfl>r 
[[y Iv,Ui.ig Sw..r(t, 

[ y Bu7/er 

;7b Hr 11 

<j Iiit^r.onjt^ctmg «e>phonr 
lT ] I rlrphoM^ Switihboard 

h'll Kmiiing TiansfciriiKf 
KUttrir I)>or Oj>en'r 
riif Alarrn Bell 
Firr Alarni StatKin 
Clity Fire Alarm Station 
Fire Alarm C^^ntral Station 
Autornatir Fir»» Alann D^vir^ 
Watchman's Station 
Watchman's Ontral Station 
Hi>rn 

Nurxr » Signal Plug 
Maid't Signal Plug 
Radio Outlet 
H^O Signal C.eiitraJ Station 
CI 1 1'tf r' onnec t»<jii Bom 



[?> 
E 

0 



— ^ AaKiIiar; SysterTt Ctrruiti 

Note Anv Une wHhout further deaignation indi- 
cate* a 2 Wire Syttrm For a ffr*»ter l umber of 
wifs designate with numerAl» in manner umilAT to 
. I? No IBWA" C , or detiffnate by number 

□ rorr^sponding to listing in Schedule 
a,b.c Sj>e(ial Auxiliary Outlets Subarript letten refer to 
of A#a Tofk, .V.r not**s on plana or detailed descnptjon in ipect 
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I NIT IX FAINTS 



History of Paint Lesson 1 

objective: 

At the end of thii, L sson tin- M^.iiint aiII know tlic cs.wntial parts of a paint. 

The use i»f paint .i(tu.J!v th/ Jiscovtry of a science teacher durini: ^ric of his 

summer vacatiop.s. k Wd.s a pure accuit nt, because lie was actually crying to tlnd a cave 
to hide from h:s wife and scfiool a^v kids, in any event, history owes this man a great 
debt fur his diSLovcr\' and thcorits. All lessons on the hi.st()r)' of paint, taught in all 
schools, are bas<.-d his hr.dinp. The following: lesson on the oripn of paint has been 
taken directly from a brov«.n Inruh ba^ he jstd as a notebook. 

The first paint job was iictually traced by paint drippings leading into a cave» About 
U)/H;0 ye;irs atM>, certain cave persons paintevi colored pictures on the walls. Some cave 
walls were painted to cuvcr up wall crac ks and defects, just to i^et the landlord higher 
rents. Otiier paint juh>> were jii^t to kill tir^ie. FVohaMv some hungry lion or rhino was 
bh)cking the cave entrant r. and fhe xt upants painted (uctures until it went awav. 




At anv rjtc\ t'nesf cariv t.ivc dt.x^.-r.itors inaJf, ihcir pa:r)ts witli coKvririk; n;ar.tcr cailid 
pii:r:u'nt:j. Ttic pi*:nH*nts pm'DabU kept tailini: off th.' i.a\* walls, and so rhc\ add'jcl a 
sriikv binder. Findiiii: u'l^'od biriikr v\a.s reallv a sfivk\ i The first hinder ^^as a crease 
< ir oil taken frt^m tfie rrt^ri vicitjiis aniriuls tb.it bhii ked rlu caves. To iri t tfiis binder tbc 
eariv ehcrnists iiaii to be l' \trt iiieK' ^ aretul that rhie .i.uniais were dead l)ef<»rr diev starteii 
ru Lollec t creasL*. lirt av:'i:rabbinL^ am! ( >il v ( ;)!t t rin^! trori Uvc aniiruJb rc suirtd ir) suine 
Lav I- walls' beiriL: dc\ orate- tJ witii lavintcn. This w.> a pretiv pit. tine'. 

M(;vt ' t rhr cavf paMit'. rs w; :e in i- 'jiiii<!i. .t'ul :»<> tlu'\ h ti II. ► n'<.or(is .rs n tvjuis prive per 
. iihjr '. »r r ( a v.- i )h. vm-M Icr'-, i^-e? ii't 'a mI) *hc -»ef!:n!s ^t .sM 'h's^on*. 

\\ir'\ p;.:MM iits vNiTr v.^al.. i:'.stl\ ti''!! 'MiM/ja!- < ihe. 1 « ; J\ r > . ( )c 1 1 ( r s J rc t!:'r»<T.iK f'l.hb' 
Mi ;r<«'< a id. 't,;,^!'!) toiijui I'l tmi ,m. i heMLh{r'> /rr,d',i<i.l ii;; .- c.irtiiN ('.I'Tn. Iikr re^K, 
>raiu:L\ «i l>t(»>Ar.'». iafl. pjinurs .i ^. diM"\( tid th.it bnrn:iij bones ^ivi-s a 
'>! II k :Mi"iuMt. ' I !! . j^ii' '.• th.it' IhiN. ;i ' prr\ d ui n 't u.isti' afhirit'on the animals 

:'!<\ ati- riK' iiu-at. i .;)!'.■-: (eti .'!(jse. .o-ii b'.iiDf h r l^<ir'^- i(» make pair)t. '[od.n's nu'<jt 
;•• mc.tU !^<>r,t'v. ij'd ) !t mij'hi t>» m ikf • iir oaii ;>jmt < m '.rll the bunis rn pjin: 

ii'd.u'-. p.imts ( >i:?»im !va.> ('s^lMmI p.<^f'-- h}'( I u >t pjrt l> nutdi tiiwe c(ih»rLil cl.iv «;r 
:".k, tir,.!' i:r'-'..rid. t .ilhd rt'^'nti! I'.r iorid ( ir\ i>> a h^jMul ini'iK r . tJsn.ilK w.iiiToi 

;l ^a'L-«i the \ t lift . rhi IiLjuid \.r'n.h' hnhl^ th« pii.:m', ii: tfi^v lht; nti thi* .surf<i<"e .nul 
'ujki s It eas\ .ij^pU. l iie w liule m ilu m^-iierr ti (>e <»f oil (Mint i:- Iniwed (»ib tunt*. 

si. (ir smtik' fitihT •>«}i-n'ed dr\Ki,; ■ 'ih ^wp le t li'Us (Mttd^med v\Hh svntiKti<- .nMnm.ul''; 

MatiTLi' A thinl t\p^ \A iift:ri (^i. lit adde i o;! ji.iini:. is a ^iihi. T'n dr»* r vpeei s up 
t';^' t'\id.HiMn and maki.'^ ilie puinr fi\ taster This dr\ im»: ftRtor is \erv imporlant when 
[MintnH: tMiK t seats, so ri'menibcr ttr. v,t>ri\ ■'drur.' 

Oil paints s<.nit,tif;)es r^-ci! to be tlnniieii ■ that rlu \ t.m be mt)re easiK applied, 
lurpctme. whuli Lonus fron^ (Mne tries, is liui.itU used with ^ood results. KeinrniliLr t«» 

I'aint is n:iL"Jit\ nnporta^U bet <i):'>4.' ir used t' ;^routt and beaiitd\' e\'er\thinp m this 
v\<irl(i extept food .ind ch'thii.;!. I « ; Ik v t er. i; L\e paiiit U\ beaJtilv t b». 1! t selvis» 

\i r ivn V 

1. Tnt a tnu ^jiiai:r:p. p.rni u^t" tAf) t.iijs. 1 \l- u.iI. r j thmiier m > ne ,iiui oil 
in rhv i'rlur. Stiidt.ni'. VijI! <ibv.rve and r.ikt" iiwres 

^. lU .kI label, ho \ ob : 1 1 ^h rv' anii all I ii ' bi.; or(is'' A cj -t k 

V Ta mt bo.H d s .md r d : . lor n ^( rat >. W ii \ ih);'^ n t.d.r so loni: t" di ' 
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UNIT IX PAINTS 



Purpose of Paint 
Objective: 



At the end r.f this lesson student will uridcTstand the three main functions of painr 
Related Information: 

' i-sc lot's revitw a lirtle Juun ''^"Tdw (as it fiLWi was^ 

Tfie f>ar!v fk'izinninus af \lu\\\t' Pairiririj; 

Jn the hevday of the K.^ tabui. as lone as the bark srasid on. there was no need for 
paint. 

Then suddenly lov; exteriors took a sudden turn for 
ti)e Wijrse. Hostile Indians started sliooting arrtms. 
throwing; spears, and kicking up hui^x' cjuantities of 
dust. This was all very destructive to bark. Th.'n 
there were hostile birds and insects that started 
snapping off the bark and the bark betarne woru* 
than their bites. The housin|>^ developments started 
tt» look shabby. The lops started to -rack, split, rot. 
and grow fungus it was truly a bad scene. Thus, 
a group of concerned homeowners got together to 
discuss the bark blight. After a great deal of heated 
discussion and violence they decided to strip tfie 
bark that was left and paint the logs. 

A pack of the boys went down to c used pony \ok to sec Quick-Buck, a local Indian 
wheeler dealer. If anybody had paint. Quick-Buck would have it. because Indians used it 
in all their tights. As luck would have it. Quick Buck had a few drums of surplus war 
paint that was yellow and a poor seller amongst the braves. He then gave them a price 
they couldn^t refuse, threw in two pounds of turkey feathers, and unloaded the whole 
lot. And that's how wood got its first coal of protection. 

Now let's gel down to some facts (true). House paints serve three major functions: 
protection, insulation, and beauty. 

I. Protection. Paint products protect against sun. rain, snow, sleet, dew, fog. dust, and 
believe it or not insects. It also protects against air p:)!iution. corrosion, and rust. In 
the case of wood - protect:* against checking, cracks, rotting, warping, and discoloration. 
Even the interiors of homes are protected from din. grease, grime, household diemicJs. 
and abrasives in daily use. 

Tin 
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1. Insulation. Paint alst* is an cxtcIlLnt nicJiun^ of licat-rcflection thr()Ut:h use of color. 

coK^rs rcflt'Ct a ertat deal of heat a way from the house, if vou luve over owned a 
bLck hearse (jr have n iilen in the back of one. vou would reaii/e flow dark julors ab^^orb 
heat. 

>. Hcaut\ P. lint restores the onizwial appearariee of a hou*^^ and m souk cases nnjuiives 
t. l/e.iut;. !;<.Jt i>n\v bnnjs siti.^f^.a Con iu the owner but also increases the pr«)»'eriv valiu". 
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UNIT l\ FAINTS 

Composition of Paint Lesson 3 

Objective: 

At the end of this lesson the student will understand the recipe for making pajnt. 




KiLued Information; 

Folks calleil students dont have tu In paint tfuniists, but thes should be fainiHar with 
the ingredients and what thev do. F'or example, what t\ [>e of paint should vou iis<* on a 
seat. ar)d how loni; does it taki- in iir\ ' 

Well, most paints L(;nsist tA four tvpe; (A nijttri.ds: a pigment, vvhicle, thinner, and 
drier. 

1. Hiujrient. Pigment a flncK ground solid that provides hiding power plus a color to 
paint. The finely p-ound solids are derived from animal, vegetable, mineral, or 
synthetic materials. A lari:e peteentai^c come from mineral oxides sudi as lead, 
titanium, /inc. and tertam tlavs that contain iron. 

Paint pij:mcnts arc ofien combined with extender pii^rnents that du not add hiding 
power but are added to increase bulk or improve the product. In most cases, 
extenders prevent checking, crackin^;. or excessive chjkmi^. or thev keep the primary 
pijxment from settling into a hard mass. 

2. Vehitlc. The vehicle acts as a binder, that is, it holds the fine particles together so 
that they can be spread. Imagine trvi'.g to spread the finely ground solids without 
some lic^uid type base. The lit^uid itiust be able to stick to a surface, penetrate the 
pores, and dr>' into a tougli. protective filrn. Oils such as linseed, tuna, soy, or castor 
are used for oil paints, synthetic gums or resins for alkvd paints; emulsions of 
synthetic resins and water for latex paints. 

1"?7 
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Thinn'^ or solvent. For oJ or alkyd p^iiiits, turpentine or mineral spirits arc used. 
The thinner or solvent makes the paint snreaJ more easily smd penetrate the surface. 
Once it has done this job, it evaporates* leaving a coating of oil and pigment. Latex 
or a(:r)!.ic emulsion paints use water as ,i solvent, but this is used more for spreading 
thai) penetrating. 

Drier. The drier helps speed up the drying process by combining with oxygen rapidlv- 
Dricrs c( insist i»f the salts of certain rnctals, sucli as ccjbJt, lead» m.anganese, calcium, 
^inc, or iroij. 
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UNIT IX PAINTS 



Exterior Paints Lesson 4 

ObjecfH'Cs: 

1. At the end of this lesson the student will understand the three basie elements 
essential to good exterior painting. 

2. The student will also understand the relative advantages and dis*id vantages ot the two 
most popular tvpes of exterior paints. 

Related Information: 

TliL- cellular vtnd porous nature ot wood 
is an invitation to moisture, owg^'n. 
and carbon dioxide, upon which mil- 
dew and other fungi can grow. Unless 
these pores are sealed, wood will deca\ . 
split, cheek, or warp: thus the need tor 
p*:!^: is t>bvu)us. 

A saccesstal paint job consists of three 
basic elements. First of all. proper 
fjci' f-rcp^rjticn. Secondly, there must 
be a <rroH'.^ !)CfuI between the- surface 
and the paint. Thirdlv. irooJ ipi.ditv ru/y are needed to pronde a good paint tilm. 

Preparation of new wood ct^nsists o: removing all grease, dirt, pitch, or toreign matter, 
knots should be scaled with shellac . aluminum paint, or prepared knot sealers. \K ood 
resins should be scraped and sanded, and anv lime or cement removed. 

A strong bond requiTLS that the new wood receive a rrimc et)at of paint. .A primer 
consists ot an exterior paint that has i\'>:rN^/A i/ pcfu rmtiou. The purpose of a primer is 
to seal the porous wood unitormlv and provide a roughness or tL\Kii for succeeding coats 
ro grip to. Even abs4^rpnon and scaling plus "tooth" can provide the strong bond that 
makes for a successful paint iob. 

The finish cc^ar should be labeled house paint. This is the paint best suited tor wood. 
Exterior house paints are rr.osr comrronlv tormulared as either oil-base paints or latex 
paints. Both have advantages and disadvantage s. 

1. c^-I-base- paints, esrectalU whire. I'.ive c.-^nrri'l]ed chalking. White oil-paint stars 
whire longer than latex pain:. 
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2. They cover better and leave a heavier film. 

3. They cover more area than latex because they are more pliable, drip more slowly, 
and have greater hiding power. 

4. Penetration into wood is greater than with latex; hence they protect better. 
^}i}vj}itj^t's i.^f L:ti'.\ r\jw f\unt> wr* 

1. Colors iire more stable and long lasting, especially white does not rum yellow 
as easy. 

2. Thev are easier to applv and clean up. 

3. Thev are nun toxic and have little odor. 

4. Thev are moisture- and alkali -resistant. 

5. The costs of labor and material are slightly lower. 

6. Thev arc f \>t drving and can be recoated faster. 

They arc less affected bv moisture and clamp mess: {painting does not depend on 
ideal weather and a pcrtcctlv dr\- surface. 

S. The finish is softer and permits wood to "breathe": and hence is more resistant to 
damage from moisture pushing through from inside. 
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UNIT IX PAINTING 



Interior Paints Lesson 5 

Objectives: 

1. At the end of this lesson the student will know the basic types of interior paints and 
how they are used. 

2. The student will also learn the advantai^es and dis,idv;intai:es of some of these paint 
products. 

Related Information: 

There are various types of interior paints: 
selection depends on the specific area 
where they are to be used. These interior 
paints can be di\-ided into three ::;airj 
categories: oil-base paints, alkyds, and 
latex. 

1. Oil-base. Interior oil-base p lints have 
been largely replaced bv synthetics. 
However, they are still available and 
worthy of cor.siJeration . They tall in- 
to four major groups, as foOows: 

a. Gloss or Semi-gloss. These paints 
are used chietlv in kitchens or 
bathrooms, rooms most subject to 
oil. grease, soap scum, and stickv 

trims. They pro\nde a hard, glossy surface that is resistant to penctranon and 
hence easy to clean. These paints wash easily with soap or other alkaline dcancrs- 

b. Flat oil paints These have uxce^icn: coverirg power and a fairlv even 
penetration. Althoiigh harder to apply than the s\*nthetics, thev can cover 
spacklcd areas wirhtiLit being sucked in and creating flat -looking spots. 

c. Enamel. Enamel has a varnish vehicle and dries with a hard finish that resists 
aorasion, corrosion, water, and discoloration. The finish is available in closs, 
semi-gloss, and flat, and can he casi!v washed "v^ith soap and water. 

d. Primer-Sealers. rr.c:c are especiallv tormulated to pro^-ide a srroni: bond, 
"'tooth/* and scakr to protect fbish coats trom surface defects. 




2. Alkyd. Alkyd paints arc made from resins made by combiming alcohol and acid. 
These hard resins, in combination with oils, produce a hard, tough surface. They are 
formulated to produce gloss, scmi-gloss, and flat paints. Alkyd paints aie flexible and 
water- and abrasion-resistant; thev wash easily and have good color-retention. Alkyds 
have definite advantages over interior oil paints as they arc tougher, easier to apply, 
resist scrubbing, and have much less odor. 

3. Latex paints. Latex base paints are emulsions of a synthetic resin and water. The 
t^ri^inal latex paints used an artificial tnibber, but todav they use various synthetic 
resins and are still called latex. Latex paints have mai.y advantages. They are . . . 

.1. Water-soluble, hence easy to clean up 
b. Verv^ easv to apply by brush or roller 

Quick-drving 
u. Non toxic, with little odor 
e. Resistant to water and alkali 
t- Washable 

iZ. Durable and self scaling 
h. N on -flammable 
Highlv tadc-proof 

Forojs, so that the paint film Joes not trap moisture 
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UNIT X 



WALL AND FLOOR COVERINGS 



Ceramic Tile Purposes and Uses Lesson 1 

Objectives: 

At the end of this lesson the student will understand the purpr.se ot ceramic v\c and its 
uses in the home. 

Related Information: 

As luck would have it. a science class was on a field trip one dav and found soine spiral 
notebooks in old tombs that had pages made of tile. The cover pace was dated 4000 B.C. 

For thousands of vears tile-nuiking lantruished until bathtubs were moved indoors. 
(^rc»wn persons did not bathe too often, and when they did thev weren't splashers - but 
kids kicked up a stum: in the b.itliroorn. The\ wcnr wild in the tubs and sphished water 
id I over the wallpaper and ruL:::s. 

That's when people became toxy and decided to protect their homes. Thev took certain 
types of earth that contained cla\ and started bakmc tiles in the sun. The manufacturing 
progress was s]o\^ unnl someone thought to put the riles in pizza ovens and used artifical 
heat. Tiiis started thk- \^hole industr\ ot ceramic tilinc- 

True tacts. Ceramic tie actually dates back to some 4000 vears B.C. Excavations have 
revealed tiles formed from vari.^us t\ pes ot earth and sun-drird. Throuj^h the vears the 
product was gradually improv-ed by baking witli artifica] heat. FLnallv. people discovered 
chat certain materials when heated would melt and form a hard, shinv t^laze. Tiles were 
used thrc^ughout the cenraries for decorative as well as practical purposes. Gradual 
improvements in m. ate rials, color, and techniques have been made, and todav we produce 
a wide range of ceramic building materials. 

1. Purpose. The primarv- purrose of ceramic tile is to provide a sanitarv, waterproof 
surface, resistant :o moisture, soap, and cle.Ansers. The hard, clawed tile pro\"idcs this 
long-lasting wall and floor co\'crin^. 

2, U^cs. Ceramic tiic in home construction is used prim.arilv :n bathrooms and kitchens- 
The materia] can be used for walls, tloors. ceilings, and counter rc-ps- In stall showers 
h may be used (cc ceilings as well as tioors and wJIs, In recent \ ears it has even been 
used to construct built-in bath tubs. 

Some kitchen counter tors and back splashes are h-cir.z constructed complctelv of 
tile. In other situarions, rile is used as a back splash where the counter top en -is. 
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I'NIT X W M K A\n FLOOR COVFiRINCS 



Types of (!eramic Tilt* Lesson 2 
( )Sjc< tn e<»: 

1. At the fiui nt this 'uss.^n -iUvii"^.: \<'\Vt know .lootxr th.j two ct*ncra! t\ pes of 
vcnnii^ tile iiTui rlK'ir l:v.*. 

2. The st'jdoiu '.vil! also kr^av o\ i\\c orrur t\ pes ot tile avnilaHc tor home use. 
Relutcd InU^rniation: 

Ccramc tile is a CTLar br.on to- the h..)nK'n>akcr because its nonporous surface is so easv 
to keep clean. There are two genera! tvpcs ceramic tile. In home constmction the 
most wii!ol\ used arc the 4'a"x 4*'4'' tiles, \vhieh arc used on walls, ceilings, and counter 
backspljshcs. However, tiles :\ho c:>r!e in a variety of other sizes and different shapes. 
So called mosaic tiles conic in tinv or large pieces and are sold in onc-foc^t and tiN-D-foot 
squares. Thcv come in a varictv of irregular, round, scuare. or rectangular pieces pasted 
to a paper hacking. The paper hacking is used to spa:e them ^,nd permits installation in 
tairlv l.irgc wcti -ni^. 

Orair.ic tile ccrres :n three u \rures. 

'A' High -glazed tiles !\ive a hard, gloss v, n.npuT. us surtace. wriieh is vcrv easv to keep 
cle^n and vi-'-riurv- 

These tiles arc used pri7::aril\ frr walls, count ertops. and backsrlashes in kitchens 
and bathrooms. The viirieries ni an ufac cured :n Japan are extremely colorful and 
oecorarivc. Thev are n-ade in one and two-foot squares uiih a cheeseclora-typc of 
backing. Thus, diev are read v -spaced and convenient and easv to install. They arc 
rarely used for floors becajiae the glared surface would bo hazardous and eaisilv 
marred h\ tramc. 

; B ; Another ce \ tur e is k n o wti as rr^. -^.7} rLizcd. This h as a irran ular or rough te x tnre . 
These riJes are more or less slip -proof and are used for floors. Thev come in a 
varicrv of shapes and sirens; the I" hexacon. the squrye. and the random pattern 
arc most popular. Thcv arc somcv^hat harder to keep clean thin hich -glazed tiles; 
n o we ver . r h e ir p rn .irv r u rp osc is sa t e r v . 

;C» Matte and satin -matte tiie have a hard, easv :o clean surface but not much glare. 
Thev have the advariugc ot a sanitar^. surface vxithour so much glare and reflection 

of i:.chr- 

Thus the sires;, texrures, and colors otfcr a wide range for decoration. Colored rile and 
ba:hr-'.x:)Tr: fixrcres have mr:de the modem bathroom sar.narx" and cheerful. 
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Ceramic tilc arc often usi'd ur^lazcd tor floors unci walls, especially in swimming piX)ls 
and gardens. Other types of tile used in and around the home are as follows- 



Quarry tiles. These t\pe of tiles are a combination of sand and clav pressed in a 
■hydraulic pn^s and baked hard. Th.esc tiles arc extremelv dense and absorb verv little 
water. Quarry tiles are rnan.vtaeturcd m a variety of sizes and thicknesses. The glazed 
qaarry tiles are primarily for walls, and the unglazed tor floors. Their greatest use* is in 
commercial or public buildings; thev are not used extensively in homes. 

Patio tiles. f\uio tiles are similar to qu^irry tiles but arc made with a clav base instead of 
sand. They .ire used primarily fur floors and patios, both indoors and outdoors. 
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UNIT X WALL ASn I L(XiR COVnRlNCS 



Ceramic Tile Installation Lesson 3 

Objectives: 

At the end of this lesson the student will understand the Tao methods ot installinc; 
ceramic tile and the advantages of each. 

KelafcJ Intorniation: 

Ceramic tile can be installed in two different ways. This is the oriiiinal metliod: The tile 
is attached to a cenKmt base on the walls and on the floor. The cement base rec]uires a 
rii:id. fme. meta! mesh applied to the open studs tn act ,is aw aiu hor^^cc base. Tlie cement 
plaster consists of portland cement und sand. It is applied in two coats and left to drv . 
While the cement plaster is drvin^. the tiles should be left totally submerced in water fv>r 
at least 24 hours. Thus the tiles reach their saturation point an J will not suck the 
moisture out i^f the adhesive cement. 

E'.ach si.' par ate tile is then ccTne7^ted with a wet c': oh of cement, uniformly spread out. 
Then the rile is pressed into place. In ceiling applications the cement should be carctullv 
buttered on Jl tour edges, leaving; the center hollow. This permits suction to assist in 
holding the tile up. 

Note the followirg aids to making the tile stick: First, the tile is grooved or ritleed to 
grip the cement. Second] v. the tile is soaked to prevent its absorbing water from the 
cement plaster. Finally, the edi?.*-buttering technii:]ue prondes suction uhcn the work is 
overhead. This method of applying tile requires considerable skill in masonrv and is 
costlier than the newer mcthcxi. described below. Once applied, the tile is difficult to 
remove, and so repairs arc also more costlv. 

Floor tile is applied the same veay except that the tile is in small pieces, attached to 
i:hects. The sheets of tile art* applied with the paper side up and pressed into place. The 
paper is wet and removed, and a creamy cement paste is added and tills the ioints. 

The modern method uses an adhesive in place of cement for adhesion. The accepted 
practice is to install rile on a watcrproot drv -wall base. Hc^wcvrr, tile can be applied to 
any strong hardboard or hacking. 

.Application begins with appK ing a special waterprc^Df mastic with a notched trowel. The 
grooves in the mastic act as a cushion for even pressure and pro\'ide a degree of suction. 
The masric must be pliable, free ot lumps, and uniformlv spread. The modern ceramic 
tile har, pro iect ions on the sides that provide r roper spacing automaticallv. 
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whichever method is used to set tiie tile., oiue al! are in place, a •\hitc or eolored grout is 
ust^d to fil! the joints and riakc tfiern waterproot. The grout can br- made from a mixture 
of white sand and white cement, or a pa^pared tile grout mav be used. Exccs*^ crout is 
removed with a soft striking tool on the joints and a wet sponge, Once the crout is set, a 
vlamp cloth will clean off anv excess. 

Simple tile jobs can be done vsith simple tools such as glass cutter, nippers, and 
CcirborundiK.T stone. Tiles arc cut b\ scoriiig the glared surface, Odd shapes can be cut bv 
scorini! the cur\e and slowlv breaking ott tile with r.ippers to the scored tine. Rough 
edges can be smciothed with a cajborundum stone. 

Summary. This is what \ ->u have learned; 

(Jl*ucd ri!e :^ simihir tt> iilass /.tvJ can be cut r'le s*KT>e \^a\ . 

Ti!c is not a.^ bnrrlc as glass ar^d car be shaped with pher-r\ pe luppers and abrasives. 
T"..' brfck sid*" ot tile is pon>;:s and rrovide.s excellent adhesion. 

^Jriesi.-n c.lti he ::vpr:'>ed b\ '"buttering"' cement o!* cd^es or crcvoxini: the mastic. 
Cl-:^;ir is a a arcrp^■.^c^t .cr^cnt ;:lL-r tor v^.c i.^i'its. 

^zrruZ' dufibi^- b»i. ^:^^^ v/.r, i:>.d ' :;k J^rrhcc ^sirh :^^»i5Tic. 



213 



UNIT X - WALL AND FLOOR COVERINGS 



Resilient Floor Coverings Lci^son 4 

Objectives: 

1. At the end of fhis lesson the student will be aw;irc of some of the most popular floor 
coverings available. 

2. The student "a-iU also understand that actual selection of material requires additional 
research into function, tr^^tfic conditions, comparative costs, and maintenance. 

Related Information: 



"Resilient" floor coverings have a certain amount of "give" to them thev are easier on 
the feet than wood floors, although not as easy as carpeting, of course. The following; 
description and classification of resilient floor coverings is general in nature. Actual 
real lite choices should be ba.scd on a r.iore detailed source. Refer to books on 
architecture, building products or consumer guide books - IK^v't relv on advertisements 
or manufacturers" claims. 



[A] .\sphalt Tile. Asphalt riles are composed of asbestos fibers bound together bv a 
blend of asphaltic binders. They arc manufactured Iti 1/8" and 3/16" thicknesses 
and in a variety of colors and designs. Thev are the least cxpensa\^ of the floor 
coverings, arc highly durable, and can be used over wood or concrete sub floors. 
They are most widely used in basements, recreation rooms, and in homes of slab 
construcrion> They are very' brittle and tenet to crack if placed on uneven surfaces. 
The tiles arc highly resistant to water, but are not resistant to acids or petroleum 
solvents such as kerosene, gasoline, or anv oil -based product. 

■ B''' Vinyl- .Asbestos riles arc made of a cor position \'invl resin and plasticinx; a^rent, plus 
asbestos fibers, pkrmcnts, and fillers. Vinvl asbestos is superior to ordinarw- asbestos 
or pure \iTiyI tile in many ways. It is not as brittle as pure asbestos and in addition 
is highly resistant to fats, oils, most acids, alkalies, and petroleum soK-cnts. It is 
superior to pure \-invi in that it will not dent, mark or mar as easilv- 

'C; Vinyl Tile is made of a laver of vinyl plasric bonded to a flexible backinc material. 
Vinyl tile is flexible and resists cracking, and is highlv resistant to fats, oils, most 
acids, and petroleum soVents, The disad\'antages are its hieh costs as compared to 
asbestos or \in\l asbestos and its lower resistance to denting and scarring;. Furniture, 
especially chair legs, leave noriceable dents. In addirion, women *s h]s:h. heels or 
spikes can diint or damage its surface. 



Oj Linolcun^. This inatLrijl ).s a cornpositjoi: ut sj^'cialK treated Imsccd oil, powdered 
cork, resin, u;>od tlour. unJ <o\ot }>u:iiunts spread over a eardboard baekini: and 
r.^lk^d into sheets. I iiioleurTi is available in either small tiles or larce rolls or sheets. 
I afi^e sheets niiniini/e uunts and pr^>vide an easicr to <;lean surface than separate 
nics. hinoieum \:\ lar^e sheet- is more expensive than asbest(\s or vinvl asbestos tilo 
rv,:t is ivore durable, wilh less ..iMMee or poppini; or eoinini; loose'. However, it 
rv H^uircs more- sk:!l Uista;! aiu: is i!\^re 4.!;Ui..iih. to repair. 

Note Lir.uieinn "niL:'" :s a ruihtvj'e ^^r sheet hnoleuni that is surface-tin ished onK . It 
sh<»u!d ri<.t be ^i)-itus<.\' svith true lino'. inn. whose qualitx is consistent throughout 
:ts thickness. LiTii Jeizr: ru^ is a h.w cn^: sjhsTituTe, tor sliort term i>e onlv. 

I • Cork. (.Ark rile is made h\ -niMrii: e^.-rk shavings with resins, compressipt: the 
plastic rrixture in rnohis. ar.d :;;e'i baknii:. Th.e tiles arc used abt)ve grade: chev are 
ru.«r reeonmiended tor eonerere. ('(»rk tiles are warm, quiet, and resilient, but not as 
iiurar:e a- other flov r Cv"vcn-:cs. T'he\ resist \\\avr h\ix are not resistant to oiJs, tats, 
'••r -5. a-:. Tlu v n b.. rec '.)r^r'e:''.dei: for unc in kitchens, dinettes, or 

bar n s. 

f Rubber Tile. Ri:bb; r rih s are Uv-.iiK T::,ule tr.'in s\!niie:ic rubber because^ natural 
rubber vKtn.id .-.r. o;:t jr.! eT.;^k r^M ea>!!\. Plastie Ii:T^ders and pigments are niixetl 
A^:h tiie h.riiid rubber, v^^V^^A ,r.\d pre^^ei' \:^u:■ sheets. :he:. cut up into tiles. Rubber 
riL :> recomi: e^^der N-r .:>e -.b.'\^' :^!e ground level. The advantages of rubber tile 
are ;'!:abJir\, re^i : i^?- ee, .ir,d ii-wi •- ■u^'d .jbsi Tpr:or. 
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LMT X 



- WALL ANf) rL(K)R COVERINGS 



Wall 0>vcrini^s Lesson 5 

Objectives: 

At the end ■.>f this lesson the stutlcrt will have .i knowledge ot the various tvpes of 
wallbo.irds fnost LommonK used in residential construction. 

Related Information: 

The materials which are used to fin is! i interior walls include wood boards, wood paneling, 
ceramic tile, paper, tibcrboard. class, plastics, and paint. This lesson is primarlv concerned 
with wood pan elm i: and tibcrboard. 

A' Wood panel in is available in a varictv ot thicknesses, widths, anci lengths. However, 
the most popular si/e is 4' \8 \''4^ These* panels are available in natural or prcHnished 
surfaces and arc applied with matching nails or aii adhcsiw p.iste. or a combination 
Mt botfi- 

\\iH>d ranelini; is also made In reproducing; a wut>d finish hv a photocraphic process 
and then appK inc a plastic vinvl' ccj siting, Reprociuctions can imitate almost c\'er\' 
shavie. tone, and p*ain ot wood. Theve panels arc inexpensive, but are not as durable 
as true-^^ood panels, because the surtace bcaur\ is onlv skin deep. Repairs or 
rctlnishing are almost impossible. 

Panel thickness is L\:remelv important, .md rhis is ivherc the buvcr or builder must 
be wis*.'. 

Nom^ailv panels that are less than '4 ' present a railing problem, because the holding 
power ot countersunk nails is greatK reduced. In extremelv thin paneling, the 
enlan::cd head of brad or finish nail practicallv passes through all lavcrs when 
countersunk. Thus special head-tvpe nails must be used, and an adhesive is ad\-isable. 
Also, thin paneling tollows everv detect and contour of the wall and tails to give a 
leveling, flat appearance. 

Full-thickness panels are '^ore rigid, otter a better nailing surface, and are less likelv 
to rvvist. buckle, or pop loose. 

;B! Wood Paneling (Boards . This paneling consists of separate boards that have a wood 
ton^e on one edge and :i H)ve on the opposite edge. Thus when thev are fitted 
and nailed together thev : "^rrr a ^m:^!e continuous-appearing surface. The boards are 
u.suallv thick and con^e in ^ ' , h" . . and 12'' widths and random lengths. The 
finished face surface can give a V-joint appearance or a fluted pattern. Panels are 
available in such wo<xis as knottv pine, pvckv express, oak. chestnut, cedar, pecan, 
and other more exotic varieties of wcoc. 
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This type ot paneling is costlier than pbywood but has a special beauty that some 
people prefer. The advantages are strength, beauty* and ability to be repaired or 
refinished if damaged. 

Hardbtwd consists of pulverized wood that has been reduced to pulp, the moisture 
removed, and a varier\- of binders added to form a plastic mix. ThLs mixture is 
pressed and baked. Panels are usually 4x7 ' or 4 xS\ ^i" thick. 

Onz treatment consists of printing a wood-grain pattern on the face and cutting 
irregularly spaced V-groovcs to represent random planks. Other hardboards have a 
deep leather grain embossed. 

Another r\pe of treatment consists of covering the hardboard vsath a plastic fdm 
printed in a wide variety- of wood, stone, or fabric patterns with a bakedon top 
plastic coating. Boards may also be left plain, marbclized, or formed into 4" s*^uares 
with a bakedon enamel coating. Th.'^v are frequently used in kitchens, bathrooms, 
and in other areas as a tile substitute. In some cases where a continuous, seamless 
surtacc is desirable, they are actually superior to rile. The finishes resist acids, oils, 
and grease. 2nd hence arc cas\* ro clean. 
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UNIT XI ^ SHFET METAL 



Exterior Uses 
Objectives: 



Lesson 1 



1» At the end of this lesson the student u-ill understand the importance of not 
combining dissimilar metals in outdoor work. 

2» The student will know about some of the usi^s of sheet netal in exterior work, and 
which metals are used most for each purpose. 

Related Information: 

No builder in his right mind would install copper flashing with galvanized nails, or, for 
that matter, use any two dissimiiar metals togf-ther in extehor work, tie knows that one 
the other metal, or both, will deteriorate. 

Two different metals used together produce a chcr^icjl rfucrion when wet» The reason is 
that the metals and the water form a kind of batterv* and produce a tinv electric current. 
In this process at least one of the metals will he craduallv destroyed^ 

The folIou4ng are the most important uses for sheet metal in exterior work. 



louse — 



Flashing. Flashing is a metal stripping which centers the joints and seams on a he 
for example, the junction lines between the chimney and roof, housewall and roof, and 
others. Flashings ma\ be made of aluminum, copper, galvanized sheet metal, or even 



piastic. 



Valley flashing 



Louver 




Chrmney flashing 



?L-- 'THINGS AND CTK£R EXTEOlOa LSES OF SHEET METAl 

213 



For the flashing to work correctly, the roofing material must overlap it, so that rain 
water will simply ran off it. This prevents water from coming in from above. The overlap 
should be large to prevent leaks caused by upsweeps of water pushed by wind pressure. 
(In case vou didn't know it, water loves to sneak into houses pushed by swirling wind 
currents or puUed by capilary action.) 

You remember that capillary action is a drawing up of water through tiny tubes or other 
very narrow passageways. 

Flashing around a chimney is flexible enough to permit settling of the structure without 
breaking. On valleys of roofs it acts like a gutter, projecting far enouch on both slopes to 
prevent water tntrv. 

Flashings of jill types rnav be damaged by corrosive gases, fumes, and acids in the 
atmosphere. They s[K)»j.ld be periodically ijispocted for breaks or corrosion. A "leaky 
roof' is verv likelv lo turn out to be a leak through, under, or around some flashing. 

Small strips of flashing, usually of aluminum, are used over the tops of duors, windov.'s* 
and other openings. Thev extend over the top of the frame and form a water-tight seal 
between the frame and the house walls. These are called drip<aps. 

Aluminum m rolls is used to form a termite shield on the outside walls, between the 
blocks and the sill. It is usually fonned on the job so that it covers the top of the wall 
and projects several inches down on e^ich sidt 

Louvers. Louvers are finned or slatted open 
ines for ventilation on the sidewalls. Alumi- 
num louvers in round, rectangular, and tri- 
angular r.hapen provide maximum ventilation 
using the least amount of material. Thev 
also have the advantages of being non- 
staining and are inexpensive to b'jy and in- 
stall. 

Vents. A variety of sidewall and root vents are available for exhausting fumes, heat, and 
odors. Thev are designed to provide exhaust yot keep out tlic rain. 

Vents for the stacks of draincurc systems arc 
a "special breed of cat'* and need a copper 
or sh-^et-lcad flashing Ij prevent leaks. Most 
generally they come as a preformed cap that 
slides over the vent pipe. They must be in 
stalled so that water flowing down the roof 
flows on to the flashing and back on to the 
roof - not down the stack. 
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Metal gutters will be discussed in detail in the next lesson. You should realize, though, 
that there are many other exterior uses of sheet metal around a house. The illustration 
below shows one of them. 
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UNIT XJ - SHEET METAL 



Cutters and Acccwoncs Les&on 2 
Objectives: 

1. At the end of this lesson the student wiJI know about the various types of 
rain-carrying equipment available. 

2. The student will also learn the advantaj^cs and disadvantages of some materials. 
Related Information: 

Sheet metal was one of the earliest materials to be used for gutters and leaders. A 
galvaniied sheet metal, heavily rinned, is still being used. It has the disadvantages of 
rusting and staining, however, and so aluminum has largely replaced steel in modern 
construction. 

Aluminum gutters come either with a bakedon enamel finish or in a natural finish. The 
baked-on finish is better looking and more popular. The putters can be purchased in long 
lengths, minimizing joints, or they can be made in one piece right on the job. Some 
contractors have a truck that is capable of preforming rolled aluminum stock into 
continuous lengths of gutter. For example, a 60 foot length of gutter can be produced in 
one piece with an enamel finish. Preformed fixtures to fit the shape of the gutter are used 
as hangers, or a long spike uith a ferrule may be used. 




Two pieces oi gutter can be jomcd cither by liipping the joints where they intersect or by 
using a preformed joint. Uppmg one section of gutter over another, using an aliuninum 
liquid solder and rivets, works well for lengths under 50'. Lengths that exceed 50' are 
more subject to the stresses and strains of expansion and contraction. Thus a preformed 
joint in the shape of the gutter is used; it provides a built-in expansion fciture. The 
center of the prctornicd unit has a ncoprene (rubber) strip that acts like an accordion 
and provides room for expansion and contraction, 
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Many ot the fitcin^ such as corners, downspouts, and end caps, come preh^nned and ran 
be secured with aluminum liquid solder, or rivets, or both. 

A cutter rirjst be installed with the proper pitch to tlie outlet end or ends. Normally, a 
pitch t)f ^4" on the outlet end is snfficient. because* water will flow rapidly enough if 
there is rea,sonable puch. much pitch, tm the other hand, causes the water to rush 

d<-)wn fo the outlet faster than it can flow r>ut. and thus can cause overflowing. 

Never assume that vour fo(,f line is level, because freouentiv it is not. Establish a true 
levi l hru'. iisinu a level, chalklme. and ruler. Once the gutter is in place, test it with a pail 
<"»i u.itrr (»i a S<)s*» i^> see if YOU f).ive pitch an^l if the rate of fl(^w is i^ood. 

The le.idc r or run off [npe must also j^rovide ttje fuoper pitch if offset. As a rule. ' to 
the t Mit fU(A'ules a rapid disi li.u-m' i»f run ^jlf \Aater, F-ittmi^s should always be installed 
with rhe upper futini; i:oin^ niside the K>wer fittim;, U) keep all the water inside the 
leader. 




Polyvinyl chloride. PVC v;utters .ire plastic gutters that are installed in the same wav as 
aluminum. However, they still lack popularity because of two drawbacks. Thcv have a 
great expansion rate and hcnte have a tendency to buckle in tight quarters under higli 
temperature. Hicy also are !es.s rigid and present a problem when ladders are placed 
against thefn. 



(Jutter screens and ccjvers of v.irious tvpes are available. Thcv are fastened to the top of 
tfje gutter for the purpose of keeping out leaves, twigs, nuts, rubber balls, and 
unidentified tiving objects. They have their plusses and their minuses, however, and many 
people prefer to penodicalK clieck and clean (^ut the open gutters instead. Since some 
junk doc's get through gutter screens anyway, some cleaning will still be needed. And 
once thij gutter screen is in place, cleaning becomes a major operation instead nf a minor 
nuisance. 



222 



LfNIT XI - SHEET METAL 



Interior Uses 
Objective: 

At the end of this lesson the student will know about additional uses of 
sheet metal in home construction. 

Related Information: 

Sheet riJetal has many uses in the interiors of lioines during construction. 

Metal corners. Most honies, wlu'ther tliey are finished with plaster 
or plasterboard (sheetrock). uv: preformed metal corners for the in- 
tenor walls. Thev arc made r alloys of tin or zirit to resist rust and 
are used to reinforce and p' ,)vi(?'» straii^ht, smooth corners. They are 
,dso made in a wide range of preformed arches, primarily for plaster, 
but some can be riscd with wallboard. (Note the perfontions in the 
illustration. These serve two purposes: they provide for nailing and 
also att as keys for Mk slicctrock spacklinj; paste. 

Wire lath. l1iis is a prctornud wire mesh, most comnionK in 24" x 
9f) size. These mesh sheets arc nailed aerob e open framing or rock ^ 
lath- covered walls .viiid aie used as a b;LSC for plaster. Wire mesh pro- 
vides strength ^nd riiMdity but has enoutih flexibility to tompens<ite 
fur settlen^ent. It is especially useful in corners and joints, as a rein 
fortcHK nt to rt » r.u kinu. 

(iaU-nii/ed sheet metal. This nieta! is vvidrl\ used for heating and 
air-conditioning ducts, pipes, and fittings. It is also used as flue pipe 
for heaters. furnaces> and appliances. Cialvani/ed pipe is ust^d for fan 
ventilation and other vxhaust svstcms. 

Alumimmi sheet metal. Sheets ot aluminum tome in various i:a$:es 
and widths: it may be used in place of galvanised metal for some 
interior uses. Alurjiinum is sometinics used to form the ducting pipes 
and fittings for forced liot air systems and to repair them. Some con- 
tractors still us<:' >c t(; enclose cold air returns between tlie j<:>ists rath- 
er than build ducts. 



Lesson 3 
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sheet lead. Lead in a rolled -sheet form is us<.:d fretjuently to form a waterproof base for 
stall showers. Once the stall shower is framed, slicet leaJ is placed along the bottom, with 
the sheet folded and continued up the walls. Thus it forms a huge lead pan about 12" 
deep. A sheet-lead base permits a wide range of custom built shower stalls. The base then 
receives a bed of cement and ceramic tile plus a floor drain. When* size and shape of the 
i.tall are vtaridard. liovvevtT, preftirmed terra//cj ba>^*s are usually used. 




UNIT XI 



SHEET METAL 



Prefabricated Products 



Lesson 4 



Objective*.: 

At the cud ol this IrsMjn the student will know about the various prefabricated metal 
products ill a home and how they are used. 

Keiaced Inloriiiation: 

Sheet nietal has been prefabricated into many useful products to be used in construction 
or tu be jddt il (»n. The followini; is a partial bst of the products most commonly used. 



(.fidwfirk. Sheet natal strips m the form n{ angles 
and tees are fretjucfuly used ti) irjstall suspende<l 
ceilings. The gridwurk usuaJIv c<Misisrs of a sheet- 
nut^! ar.i^le strip arwund the waJIs. Then a network 
of I -shaped nmiuTs is m stalled on wires, and vou 
a metal franusvork to hoM up celhnj; (\inel.s. 
The panels varv in rt xturc and dcsii:n. and some are 
()tnitte(l fi)r li^htinc pam Is. 




Main tee 
or supr)ort 



The eeiliiii; is ttuis sir^pt hded fn)iii the joists and in a sense just floating. Tliis type of 
eeilini^ is iileal for a^tess in t.ise of ic pairs and is also readily adaptable for additional 
li.:htini:. 

Laundry chutes- Ihcse i. lujtes are ptefabricated out of iiictal and are intended for 
in the wall or throuj^h the floor installation. Some units come complete with a pre-finishcd 
metallic hamper housinj;. 

Lire doors. I)(n)rs leaclm^ lr(»m an attached i:arav;e have a sheet-metal facing or coverin^^. 
Thev are intended to act as a fire stop in the event of a fire in the garage. A parage, after 
all. houses a car that uses gasoline, (ias spillage and a possible short in the electric lines 
are fire hazards. The t:alvani/ed sheet n)etal acts to rctiiid the fire and confine it. Some 
sheet metal covered doors are factor\ m.ide. ^)thers have the covering installed on the job 
site. 

Awnings. Prefabricated aluminum awiimi^s u\ a \arietv of colors and designs are available 
lor windows. do(jrs. porches. Lantjpies. and carports. They arc cxtremelv light in weight 
and sturdy and hence need no lieavy understructure. For this reason, as well as their 
resistance to fire, tlie\ are readily accepted bv most building codes. 



Aluminum d(M)rs and windows. Thevj tv^o products have solved one of the toughest 
chores for a homeowner. Previouslv. heavy wooden storm windows and screens were 
constantly being interchanged. This involved much labor, painting, and the risk of 
accidents from ladders. Today such windows are permanent and arc self storing. 
Unfortunately, you still have to clean them. 
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r\n XII VENTILATION 



Purposes of Vciuilat i(jn Lesson 1 

Objectives: 

1. At tfic ctid ol tins lesson tlu- stuJcnt will \:u(fW liow ventilation affects health, 
comfort, and the condition oi the structi:re. 

2. The student will also understand how insulation and modern airtight construction 
i:iake ventilation even iiioie critical. 

Related InJonnation: 

Ventilation refers to tlu- ( jr^ulanon of air that expels moisture, heat, and poUutaJits and 
supphes tresh air. 1 riilv this is tnie of the most important features in a houst*, and yet it 
is sadly neglected. 

It is amazing how tTi.uiv homeowners, builders, and even building codes neglect this 
critical factor. This ignorance prevails despite the easy access to education, printed 
government guidelines, and tons of free literature bv manufacturers. liut you don't have 
to be ignorant. Read on. 

One reason that indoor \ cth iljri* iti has become increasingly important is that the amount 
of pollution in the home is rapidK increasing. The co!)ibustion and cooking fumes alone 
add great amounts of pollutants and moisture to the air. Add to this the combined 
vapors of houM'hold chemicals, and vou have a serious threa: to health and safety. 




Recent research has dclmitely established that a wide range of illnesses is due to the daily 
exposure to smoke, cooking fumes, chemical clcaiiers. and various snravi. Todav's average 
kitchen and storage cabinets contain about U) household chemic^ "^rays in the form 
of deodorants, hair dressings, dcodori/crs. and polishes keep the ; ' n/ 'V These 

pollutants can cause or aggravate respiratory problems, allergies, s>^ ^rations, 
dizziness, and even depression. 
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U'hcrc gas appliances arc used, tfuy c<insuri»c !ari;c atiujunts of vitaJ oxvgcn and deliver 
toxic pollutants in cxchanL'c. Ventilation is vit.i!!v in. p(;rtarit to expel this polluted air 
and brini; in a fresh supply of air. 



Cross vcntilatu.»n is especially important in tlu- hedroonis. lVt)per ventilation retnoves 
warm, nu>ist. and polluted air ,nul is .in .iul to sleepi!i;: (.(^nifort. 

liathrooins aiul kitchens should eitfur fiave natural vcnolalioii from a vvind(?w or forced 
ventilation by an exh.uist fan. Mos? huihlin^ codes n*<.juire that bathrooms that do not 
have natural ventilation have .ui eMiaust ?,in tli.it w<iTks automaticalK when the li^ht 
switch is on. 

lAer\ wimer vou ^ati re.id in ihe ni wspjper some s.ul si.vriesof families asphvxiated in 
their iujtfies. V^hat liaf>pened^ Thev ui-re cold, t losetl up h(»usc ti^ljlK , and u.scd a i:as 
or kerosene heater \N.»rm up. r»ul ilu hi. iter was not propeilv vented to the 
out -.'f- doors or ru>i veniid .it .dh A tin lUiiis o\s\j^en in tirder to burn, Man needs 
owv^Mi in order to l^rcjlhe. Whefi t!u tu(' hstd up the oW'.v'n. it uent ouf .md thy' 
pei»["^li' were pi-rnKmeuiK . 
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f.ven it ',<ni are not jsphv xiatcil h\ i kii. k nt MWi-i-i. p. >or vintil.ilion m.is nu^ke \ on 
feel i:rojj^':v (»r headaihv. 

In .iddition fi) pr«'teinn;_; vcu, M';it!!.i! -u ji'.o ^ .m import. mt ri»Ii' in the .ippcir.ince. 
Mij'.nten.ifK e. .md thi lite of thr ^tn^tt'u,' ii^tif. I'jlm pi^rhni: "Uid nioivture in ihevN.dis 
th.tt cur^ ih»v%fi rfu- tltuicn(\ d rhr insnljti- n ^idv two ot the w.in s th.jt impmprr 

\ I ntil.itiijr e.m m.ike \o-jr Imusc ^i^ k. Aj.d th.it miuK-v\. timi:us. r(»t, rust, .md 
c ( •n(len\.irv,n . ,ind ihimpness. .md 'iu uld h^nn •^t^ jd uc'-^r n.x(>ver. 

rdtective Uisul.ition a:id airttela constnutii>n .»re j uirsi withtiut proper \'entilation . In 
other \^ords. the ?nore [H rteetK ttirhi the houst, rhi more (ritic.d tite ventil.ition. 1*lie old 
barns our i:randp.irents hved iti h.u! ver\ tew \e!)tilalion probleirs. *I*he fresh air tliat blevN 
iti the doors. win(iov\s. .iiul ir.uks u.is im^u.^h to eivc vou uooseflesh. 'Then from time to 
tiuie ilie covshov and huhan fu:J:tv .uided more \fntd.itio!i v\ith their rocks. spe;»rs. 
six sliooters. aiMi .irrous. i'<dks w^ri 'PoU' n^nct riud with iidi.dation and evh.ilation. and 
the\ haci no tim. to fuss with \c ntikition . 
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UNIT XII - VFNTirATION 
Windows and Doors Lc&son 2 

Objectives: 

1. At the end of this les.soii the student will undcrstar^d tlie function and importance of 
windows and doors in ventihuicMi. 

2. The student will also r^-ali/c that the improper ?;<'!ection and placement of windows 
can defeat the purpose \j\ atletjuate ventilatioii and create hazards to safety. 

Related Information: 

The basic functitjns windows are iu turnish li^ht and ventilation. This seems like a 
rctativelv easy j(^b but is it'** V^'iiuiows are (retjuently selected Of» the basis of price, ease 
of installation, or I* ow thev fit into the architectural scheme. 

Many double hun^. ca\ement. aw nil . i;. and sluler wintlows arc ^o cheaply constructed that 
It takes superhuman strength to operate thenu A mere human often ^vcs up the struggle. 
As a result, the ventilating, abihtv of the \vi!\d(nvs is lost in some cas4*s for the life of 
the structure. 

Windows are frcLjiiently pl.it eti u* provide maximum free wall space for furniture 
artanj^ement. I'l^us thev are ke[n to .i run iinum tor convenience or economy, and in 
some case's are ct)niplete!v omitted. 

()nnssi(jn or inconect placement nukes ci(»ss ventilation difficult or impossible. Some 
how windows atul picture witulows ,\rc selected ft)r beauty alone and have very small or 
lU) openings at all. Anv comhin.itioti (»t the:»e errcjrs produces a structure difficult to 
ventilate. This can be overimne a Iart:e e\tent bv air conditioning, but without it the 
windows i'lid door; are the onK sources of \eruilation. 

Poor windrows also provide a ['^o'jr e vit m time of an emer[;ency. Sotne windows when 
fullv opened canntit be usctl to escape a fire bee^uv' thev are too small. Windows that do 
•';»t operate prt>[ierlv are extrenielv ha/artlous for children or elderly people > To 
ompou!>d the problem, manv windows are placed lii^h for furniture arranj^ment and 
make lo fMv; vision for tire or cf^ieri^e rules. I hus window selection is a mighty important 
decisic)n . 

|Vm)1s .^rt aiso an nnportant source ni \eritiLition. I'he biL:;^est problem with doors is 
i:cttmk! hem to open and cK)se pr»jperl\ . Sometimes doors i^ive you the reverse of the 
wind(>w- prtiblem nu^re ventilation than need or want. Frcquetitly dcion are so 

poDflv fitted that thev autoTujtuailv ventilate . A door is most times considered a.s a 
source of privacy and pnuev tion. ;md ventilation is trt »^uently lenorcd. 

Hfimcwork (due in one week). In vour visits to friends. neighbt»rs, and kinfolk» see how 
many windows fall into the "poor*' catcj^orv. Remember, vou only have one week, 
so y;et iioinj;. 

222 

Er|c 228 



UNIT XII - VENTILATION 



The importance of Attic Louvers 
Objectives: 



Lesson 3 



1. At the end of this lesson the student will realize that proper louver ventilation can 
increase comfon and add to ihv life of the house. 

2. The student will also know the critical areas affected by louvers. 





MUNTiLftTE 



Related Information: 

"Louvers" IS a fancy name for air vtnts located in basements, sidewalls. overhangs, roof 
peaks, and roofs. These ventilators circulate air and remove excess moisture and heat 
from various parts of the house. 
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Attic louvers arc installed in cnti oI a ^ablc r^of aiul provide necessary ventilation 

for the attic and rtxjf spaces, both winter and summer. Fur example, summer heat can 
ea:^ily reach temperatures nf \ and fn(tre in attic spaces. Attic louvers, properly sized 
and located, can expel th\'^ hut air and appreciably reduce the atnc temperature and that 
cf the rooms hehm. 

Air Mu»vemrnt ifiroii^h si cii li»u*>( rs ili p. riijs prnnariU on wintl direction and velocits . In 
simple language this mt.ans that i! tlu rc ii i wind, or \i the luiivers are not facing the 
winil, the movement of air is /I'lh. 

In ovircomc this prnbh'i!). thr .T^itfir -n lnjvrrs or vents in the eaves will provide a 
movement of air even without a wnui. ! his simple c(Tn\tion will result in a difference in 
temperature between the attic and tlu* otitside and provide a movement of air. Then if 
tlu' wirul Mows past the eavr \.enrs. this \\ ill piovidi' an even better movement of air» 

i/\/ami^ huniid air flows of roof vents 

Note: A ir passing over roof vents creates a partial vacuum that 

pulls out hot dir 



^ Ttiis cooler air is pulled upwards 
into soffit verrts to replace air^ 
puiled out 





A combination of siphon action plus air currents 

Mstablishink; fninimum si/is. huatioti. ami (ii-sii:n of K)u\ers is 
an exacting science. Their inipt>rtance is stressed by the Fcder 
al Housing Admimstration, b\ arLhire».ts, and by manufactur 
ers of ventilating equipment. Tlie government housmg agencies a^id manufacturers furnish 
eas\ to follow guidelines and elu»rrs. 'f ins vahiable md necessary infonnatioi^ is frequently 
neglected by careless builders due to In k <»t rigid code requirenients. 

As a simple exampk. lf»i;v<Ts should pr -vide <\ miiiiiniir?i tree r)pening tif 1/300 of the 
eedim: area. 



FAample: fi.ujse with l.')oo sipun' t.Mt: » -/ihru' area: 
l.oLi\cr slu)ultl e.|iial 1 ■ VM) oI total are.j. 

or 3^ sijuart; feet re^^mred. 



Thus: y V 

MM) 1 
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Test: See how factual this lesson is. Observe how many small ranch-style houses have at 
least 3-^ square feet of free louver space. (Most small '-anches are 1,000 square 
feet or more.) 

During winter weather a warm attic, plus the heat of tht sun, will melt snow on the roof. 
However, the eaves do not get the extra heat from the attic and this tends to create ice 
dams in the gutter and roof overhangs. These ice dams can caase water to back up at the 
eaves and onto the ceiling and walls below. 

In a well-built house, a combination of adequate insulation and ventilation can keep attic 
temperatures low, and melting over the attic space will be reduced. Snow remaining on 
the roof is a good sign that insulation and vennlation are working. 



UNIT XII - VENTILATION 



(lorrccting Problems With Louvers 
Objective: 

At tfic end of this lesson the student will 
paint peelinj:^, moisture^ dc(av» und rnildcu-. 



Lesson 4 



understand that louvers can reduce or prevent 




Related Informatior/ 

A <rawl space under a htnise (^r porch should he ventilated bv louvers to remove 
inoi.>ture. Mo*sture ui thrse areas is created by moisture rising from the soil or damp 
iiiasofirv slab* This moisture can condense* on the wood below the floor and cause decay, 
mihlew. and odors The ventilators should be installed as hi^h off the ground as possible 
one on each corner. Cross ventilation is extremely important to create a movement of 





Miniature vents ranging from l" to 4" cais • installed in 
exterior walls that are subject to paint-pceling and heat-loss. 
These vents frequently provide the onlv practical way of 
releasing dead, damp air from spaces completelv enclosed. 
The miniature vents are installed between The studs, in the 
rafter spaces of fiat roofs, and other hard-to-reach spots. 
These vents can also be used to ventilate recreation-room 
walls in a basement. 



INSTALLING MINIATURE VENTS 

Tlii-sc vents do increase convecnon currents within tl:e walls and do cut down the 
^^Nuiatm^ ctt'ctoncv a ]jr::e. But vou can't nave cver\' thing- This is the price vo'j nr.ist 
sorricnmes ra\ to prevent paint from peeling or wood from rotting. Where a nioisrurc 
rroblon: exists ana \ can re:ich it - vou can also ventilate ir. 







^ \.enTiiaTe 





^ ventt- 
— \ i3te soffits 
loverhancs ) 
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Special root vtMUilators can be installed where standard ventilators fail. Any ventilator 
will work well on hut days, becau^sc cooler air pushes the warm air up, and it exits out 
the nearest opening. However, special roof ventilators don't have to wait for hot days, 
because they siphon the air out. (See page 224 for illustraiion.) This special vent is 
designed so that as air flows past the vent opening it causes the pressure to drop inside 
the vent collar, \ttic air with normal pressure tlows into this partial vacuum and is pulled 
outside. The principle is siinila- to that in spray gans for spraying paints, perfume, or 
insecticides. A> air speeds over rhe tube leading to the liquid, it creates a low pressure. 
This creates a low pressure within the rube as against the extra air pressure outside the 
lube. This forces tht- liquid up tln' rube. 



Jei of air Compressed air 




IMTXIII INSi:CT CONTROL 



Preventing Tcnnue Infestation 
Objectives: 

1. At the end of thi> l*.ssr>?i the st.:Jcru 
invite terniirc iriR'station. 



Lesson 1 



vvii: know liovv location and construction can 



The student w:!* .ilso rcali/v uliat rrecai::u)n:ir\ measures he can use to prevent 
termites in construiri^^n. 





Related Intormarion: 



Tcrmices arc ma.ne!t.' 
to eat is riw^^/ 



\ ec^'^ibtLS. ard ccs-scrt, al! the 



V nee a 



Trie termitev appdnni: r*^^ e.i^rcrn >e*iboard called *iu'::*:erranean termites because 
thcv crdinarilv must ha\e prorcvte^ access to soil fc<r nioisturc. or thev cannot survive, 
i nus^ tnc nccess::A v:t rass:rc Trt>T- r^) wixxi and back ac^in determines how 

successful rermtcs are C^^'n^ to oc 'n ^rrackin^ a Souse. The tvpe of construction aind the 
locanon can rhercr.>re c^eatK incTea>^' rhL' ehances of an :nw.-ion. 



For better appearance, m .:viem h crr.cs ar^- hui'r iov^ s.: as to ""'ivui:'" the STOund. This low. 
hu^ng construction. r:us slab vonsrrucr.^n of homes and additions, rcall\- hang our the 
*'we]con:e mat*"* tor termirCN, Tr^-r when builders convcrr a beautiful woodland into a 
develoi?Tnent ot Somes, the rcrm-res are the harrrest. Bu-iding homes in the woodiands is 
like buiidinc ^'^■oodbur^c'' stards for tern': ires. 
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1. CotutrucTion factors. All stumps. Iocs, dead br.iiKfH>. and wuud debris should be 
removed trom ilu* site before tunstruction bci^ins. This ,ii:tornarica!lv gets ruf of lomiitc 
colonies already established. 

Donx bury sera:* Kimber. paper, or am other torrTi ..t" uiuu! prod^ict in b^.ktll'ini: 
toundations or in tilling; tor porches, steps, ^nd crav^l spa*.es. 

Con.structioTi ot tramirii: should be at least (>" .ibove c:'v)und. and the hich;.T ihc better. 
Ail wood, s*ae!i as basement wir^dovvs. ^'Utside steps, weli.ir d.K)7>. and dov>r tVatnes should 
he ar least ()' abo\e iiround lev-. l. li e soil should jd^-v:u.ire d'.uriac^- and not ser\e 

•,>s .1 "viater h<>ie*" tor [-rmites. 

NV.<-.nr\ L-!^.:n.^t;nri sh.-.H he .■■.re^ial'v v.^.r,: w rriA..;: .r.t.ks .!l te. ts t\ .r ti^e 

cnir\ .-l" T: ni ires. 
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INSFCT CONTROL 



Identification of Insects Lesson 2 

Objectives: 

1- A: the end or this lesson the student will know sonc facts about the nature of 
temr.tes .ind wtl! be able to tell the dittercnce between a termite and a tlyinc; ant. 

2. The student vvil! Jso gain a know'ed^e of certain other insects that damage wood 
structures. 

Related Information: 

Termites arc mean, vicious. bead\ <ved. soi!-inhab:ting insects that feed on wood, paper, 
ancl similar cellulose pmducts. This iesson is primarily concerned with their 
wood-snapping activ-jties. because wood :> high on their menu list. Their threat to paper 
products such as test papers, worksheets, and textbooks is minor - due to th<r; heroisc^ 
efforts ot teachers around the world. Teachers tor \ cars have devoted evcninjjjs, weel^cnd. 
and vacations to swart :nr and spraving. and h\ now have tfie paper and Iv.-ok ihreat; 
hckcLi. Thei- expert knouledge gained tro-'T this experience is set forth in thiJ^ iesson so 
th.at v ou can rrote*:: v.^ur hv>v^est:.a.'l. 

Termites, like ^nts. arc .<ccLl insc'c:-. I rev ]:\^- :n colonies which often consist of man \' 
Tfiousands of ^un^- kintolk. The^ cc'-i,i.>: of three croups: the reproductive adults - 
m;i!c5 and remaJes. rf^e -^o'dicrs r::n: ^^r.-r.'j* r cc-^;onv. and the soft-bodied win^ess 
w.:rkers rh,it rn v-Je the t:>..a-i. 



Tne rerrocuc:!we ^lalc- ^nd •e'::.:.es '\a\ j and thev use them to locate new 

colcnies - tor examrlc. v our .'lon-^-. ThLretcrc. :Kc sudden appearance of winced termites 
inside or outside vojr house on srrne fine >rring da\ is bad news. Don't panic and sell 
the house or qu:t schcxM but : vo^r read tr^ work and beat the critters. 

ire rest ot the cclon\ consisiN ot the protectee torms. or soldiers, and the workers, 
vocanona]i\ rra-ned termites zh^i -o-itrujt tunne's and tubes. The workers also double as 
Cix*ks. providing themselves and the ^olonv with r\x?d in the form of cellulose. 

it vou were to break open a terrr ite-ir rested ricce of wood, you wou:d fmd the vour^, 
the workers, the soldiers, and >ome wingless repr.-rducrAC fcrm.s- Thev ^i^ould be white or 
cream- colored, sott. anc Min^. T;:.;- are f^ersiti-e to strong sunlight and exposure to an" 
an:: hence wou-d die soon. Thar :> whv they never "eavc the protection of th err runnels 
in so:;, mud. or wood- Thev have a beautru: subw^% svs-tem and don't need anv li^ht. 
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FORZ-VV;NG ^Ja/ 
FLYING TERMITE / 

HlND-WlNG 



/iT^tc^ :s just a- importer.: .i> t^ic rrL-^trncnt- U'inccd ancf. are 



Tnc icentiti^"aC:L>n r^t 



^n:s have a narrow, wasr-!:kc wr.i.c tL-rnuTc hd> a Tui;. tImlIv ujasr and bead-iikc 

a'irer.nac. The tlvLn^ anr i> Saj-nlL'ss. r::t rr.a: tcrr^.itc i> a ro,:i:h. rciid^, £;na-%iin2 cnrter - 
>o cct I oL:r idcnntiv:ar!on dc%vn r^:. 



Spccirncns ot ar.v. instrcts •^*a% >t rt :o v our 
county apnri::Tura.I ac-n: tor rrrrcr :dor-:i:"''jari.rn, 
Manv states rank tLTrr^itc? as tSf mris: L-xpcisivL 
s"ir4t:":c species ct in$.ecr ard i^rc ui'iir^ li- 'kIt vol: 
•«*.nch idcntihcatii:>n and ir.Tr^rr^iitior on rrcatrm-nt- 



S*.>-r c r>rhc:r 



msL'Cti r::a: art r. 



t >narr:r.c at 



\ o J r r: m bers. :ir c .irp enter a : : r • a r d r v j wd c rp r « st 
r«.-et:es. The carpenter ant-^ are -^^r^Tiar -n an pea ranee 
^rd Cv-)-onv hab:ts to rnc tc-rnr.t;jv. but hai'c a dif:;*-- 
ent !:fe~stv]c. There are rerr^ ^du^ ::ve f. 'rT>. c^nd 
TA-i-^ sets- ca vK'orkers. Thc'\ als-.,, *.irrei int.) u'ood, 
r::t .:-r.]v to rro\-idc a hr-rc *'^^»r t*r:e*r::sc*; vev :rne: 
tncir vDuni:- Thev do r;>t car ihe 'vvoevi but rerrv-v;. 
oniy enough r:> house thcn^se^es. Sr^ai- p:]e- v^f d-:^c.irdvd ^v^iwi 
carpenter arts but never tcrm"-te>- 




urt:.;:C^ :nd:e:ate 
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F*owdcrpost h<*ctlcs make rca^ fine holes in wood, and their tunnels ate « Awied with a 
fine* powdery wood dust. They are especially fond of old homes, and the powderv dust 
sitts through, making little piles. They like to snap away at roof girders and joists and 
other high and drv stuff* whereas termites like the sills and joists near the soi!» where 
rhere is iTioisture. 



